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D.C. Recher, Mine THE SPECIAL SESSION OF THE 
Geocge R Brighton New York AMERICAN MEDICAL ASSOCIATION 


Meredith F.Campbell New York 


reed eum HE House of Delegates of the American Medical 
— Association has recently completed its epochal meeting 
George W. Crile Cleveland in special session at the Palmer House in Chicago. 
een RO On September 16, the Speaker called the House together to 
Charles A.Elsberg New York consider the program of the National Health Conference 
«=| a held in Washington several weeks ago. The Speaker, the 
Banke President and President-Elect, and the Chairman of the 
phi — Board of Trustees of the Association struck the keynote of 
Charles A.Gordon —_ Brooklyn the session in underlining in their addresses the willingness 
eee of the Association to cooperate at all times with agencies 
.E. Hertzler Kansas City 

Louis J. Hirschman Detroit working for the betterment of national health. In this con- 
eae 2 nection, both President Irvin Abell and Chairman Arthur 
ae W. Booth quoted with emphasis the paragraph of the 
RH. Jackson Madison Association’s Constitution which states that “The objects 
9g i of the Association are to promote the science and art of 
H.A.Kelly Baltimore medicine and the betterment of public health.” 

In carrying out the program of cooperation, the Speaker 
A-V.S.Lambert New York appointed a committee of five, each member of which would 
H.HM Lyle plat in turn become the chairman of a subcommittee which 
—— ee would have four other members. Each subcommittee could 
Harrison$.Martland Newark then consider and discuss one of the five major recommenda- 
Lo, oe tions of the National Health Conference. After subcommittee 
a, hearings which lasted through the afternoon and evening 
Louis E . Phaneuf Boston until midnight, during which plans in detail and plans in 
outline form were presented, composite reports were drawn 
NP Rashinn — up, embodying the chief decisions and findings. From the 
Henry $.Ruth Philadelphia five subcommittee reports, a final master report was made 
by the chairmen, which was presented to and accepted in 
pyr: New York toto by the House. The recommendations, in brief, were: 
Oy _ 1. That a federal Department of Health be incorporated 
in the government, with the Secretary at its head a doctor 
J.H. Woolsey San Francisco of medicine holding a seat in the Cabinet. Expenditures 
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for public health, maternal and child health 
services are not to include the treatment of 
disease, except when this cannot be suc- 
cessfully accomplished by the private 
practitioner. 

2. That hospital facilities should be 
expanded where necessary. The situation 
would indicate the need for the use of 
existing hospital facilities rather than 
the building of additional hospitals. 

3. That medical care for the medically 
needy should be supervised by the local 
communities and the States, with the 
federal government’s role restricted largely 
to financial and technical aid to local 
bodies carrying out sound procedures of 
their own choice. 

4. That approval be accorded to the 
principle of hospital service insurance, but 
that any system of compulsory bealth 
insurance be opposed. The principle of 
cash medical indemnity insurance was 
approved, provided the system was in- 
corporated under state statutes and ap- 
proved by county and state medical 
societies. 
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5. That, to facilitate the accomplish- 
ment of these objectives, a committee of 
seven physicians representative of the 
practicing profession, under the chairman- 
ship of the President of the Association, 
confer with the proper federal authorities 
regarding the proposed national health 
program. 

The steps taken indicate the faithfulness 
of the House of Delegates to the spirit 
and principles laid down by the founders 
of the American Medical Association. 
A spirit of social responsibility pervades 
the entire report. County and State 
societies should plan to meet to consider 
the action taken at the special meeting 
and to vote resolutions supporting it. 
Sanely and wisely organized medicine in 
America has met the issues of the present 
day. 

Critics and chronic objectors may note 
that at no time in the deliberations of 
the House of Delegates did the subject 
of financial remuneration for the physician 


come up. 
R. F. B. 


York) their headquarters. 


ments and prices. 
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Clinical Professor of Gynecology and Obstetrics, 
George Washington University Medical School 


described by C. Mayer in 1860 

and confirmed by Virchow in 1862. 
Veit published an article on sarcoma 
of the cervix in 1867. The first compre- 
hensive work on this subject in this 
country was published by Williams in 
1894, who reported 144 cases collected 
from the literature. Knott, in 1901, re- 
viewed the literature for the preceding 
ten years and found 118 cases, while 
Masson, in 1923, found 200 cases reported 
between 1894 and 1923. Bunten, in 1925, 
collected nine more cases and presented 
one of his own, making a total of 353 cases. 
reported to that date. However, Vogt was 
able to find 439 cases in 1923 and states 
that over 500 have been reported. Valuable 
papers have been presented more recently 
by Propter and Simpson, Masson, Vogt, 
Wolfe, Evans, and others. 


of the uterus was first 


INCIDENCE 


Sarcoma of the uterus is a relatively 
rare condition. Lacherl reports one sarcoma 
to forty carcinomas, and Evans, in a 
review of the uterine tumors at the Mayo 
Clinic during the years 1910 to 1918, found 
twenty-two sarcomas to 873 carcinomas, a 
similar ratio of about one to forty. Wolfe 
found thirteen sarcomas among 510 uterine 
tumors, a ratio of one to thirty-nine. 
Vogt, in a report from the University of 
Pennsylvania, found thirty cases occurring 
in the same period as 1,216 fibromyomas. 


SARCOMA OF THE UTERUS* 


WASHINGTON, D. C. 


Morton S. KAUFMAN, M.D. 


Visiting Staff, George Washington University, Columbia 


and Sibley Memorial Hospitals 


The relationship of sarcoma to fibro- 
myoma has been variously estimated, the 
consensus of opinion being that about 1 
per cent of fibromyomas become sar- 
comatous. If these figures are accurate, it 
becomes evident that either many sarcomas 
are overlooked or the criteria of malignancy 
in fibroids vary a great deal among various 
pathologists. The following table (from 
Evans) illustrates the frequency of sar- 
comatous degeneration in fibromyomas 
according to the various authorities: 


TABLE I 
Fibro- | Sar- Per- 
myoma | coma | centage 

Propter and Simpson...... 375 22 6.00 
6,470 1.30 
Kelly and Noble.......... 2,274 2.00 
337 2 
s 205 4 I.go 
Kelly and Cullen......... 1,400 17 


Sarcoma of the uterus has been reported 
as occurring at all ages. Frank quotes 
Van der Hoeven as reporting the presence 
of sarcoma in a child of seven months, 
while Lynch reported a case in a woman 
70 years of age. However, they are found 
most commonly in the menopausal and im- 
mediate postmenopausal periods. Masson, 
in fifty cases, found the average age to be 


* From the Department of Obstetrics and Gynecology, George Washington University Medical School. 
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almost all of the cases occurring before 
that age have been of the botryoides type 


which occurs in young children. 


44, the youngest 19 and the oldest 69 years. 
Williams, in a study of 2,649 neoplasms, 
found only one case of sarcoma in a woman 


Fic. 1. Tumor under low power, showing sharp 
line of demarcation from normal muscle 
tissue. 


normal musculature. 


CLASSIFICATION 


Sarcoma of the uterus may be variously 
classified as to location, that is, fundal 
or cervical; as to point of origin, that Is, 
myometrial or mucosal; or as to histologic 
characteristics. They may also be classified 


under 20 years. Gusserow, in seventy-three 
cases, found twenty-eight between the 
ages of 40 and 50 years. 

Table 11 illustrates the age incidence in 
two series of reported cases. 


TABLE 
as primary or secondary, depending upon 
Vogt Wolfe whether or not they arise from a pre- 
éxisting fibroid. 
idl Histologically, three forms are usually 
Number — Number — recognized, the spindle-cell, the poly- 
morphous, and the round-cell. A giant-cell 
form occasionally occurs, and various 
3 unusual types, such as carcinosarcoma, 
30-40 2 6.6 2 15 ; 
40-50 on “ 3 23 melanosarcoma, and angiosarcoma have 
50-60 10 33 6 47 been reported. 
3 Wolfe states that the pure spindle-cell 


In neither Vogt’s nor Wolfe’s series 
have any cases been reported under the 
age of 20. It is interesting to note that 


type is slow growing and relatively benign, 
while the less differentiated spindle-cell 
forms are more malignant, and that the 
embryonal, small spindle-cell, and round- 
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cell varieties are most malignant. Kim- 
brough states that the spindle-cell form 
is the least malignant, the round-cell and 
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to 800 figures per c.mm., and the third 
having none. Of the thirteen cases in the 
first group, eleven had recurrence within 


= 


Fic. 3. Tumor under high power, showing embryonic character of the cells. 


polymorphous forms somewhat more ma- 
lignant, and that the carcinosarcoma is 
the most malignant. He also states that 
the prognosis in those arising from fibroids 
is about three times as good as in those 
arising directly from the mesodermal 
elements of the uterus. In his thirteen 
primary cases he claimed only two cures, 
Or 15.3 per cent, while in his nineteen 
secondary cases he had ten cases without 
recurrence, or 52.6 per cent. 

Evans claims that the malignancy of 
sarcoma of the uterus may be estimated 
directly from the number of mitotic figures 
present in a cubic millimeter of tissue. 
He divides his series into three groups—the 
first showing from 2,200 to 12,000 mitotic 
figures per c.mm., the second showing 200 


one to eighteen months. In the second and 
third groups there were no recurrences. 
Dannreuther agrees with this method of 
prognostication, and states that in general 
most sarcomas of the uterus are of rela- 
tively low malignancy. Novak, in com- 
menting on Dannreuther’s paper, agreed 
with this estimate, but states that he has 
seen two cases of marked malignancy in 
sarcoma of the uterus. 


LOCATION 


Wolfe, in eight cases of primary sarcoma, 
found four submucous and four interstitial; 
and of the five secondary cases, three were 
interstitial and two submucous. Knott 
found thirty-three cases arising from the 
body of the uterus, forty-six cases arising 
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from the parenchyma of the endometrium, 
and twenty-nine cases arising from the 
cervix. Vogt, in thirty cases, found two 
arising from the cervix and twenty-eight 
arising from the fundus. 


DIAGNOSIS 


Dannreuther gives the criteria for the 
gross recognition of sarcoma as: (1) unusual 
friability; (2) remarkable vascularity; (3) 
absence of a line of demarcation from the 
normal myometrium; (4) difficulty in 
shelling out tumor; (5) opaque appearance 
on section; and (6) edematous and sparsely 
fasciculated appearance of the cut surface, 
which is softer than a myoma. Novak says 
that the majority can be easily diagnosed 
grossly by the “soft, raw-pork appear- 
ance.” In sarcoma arising from fibroids, 
the gross appearance is distinctive, accord- 
ing to Wolfe. The islands of sarcomatous 
material have a dull, opaque, homogeneous 
appearance, as contrasted to the normal 
whorls of the fibroid. 

The clinical diagnosis of sarcoma of the 
uterus is, however, very difficult in most 
cases. In the thirty cases collected by Vogt 
at the University of Pennsylvania,. only 
eight were correctly diagnosed as sarcoma, 
although the diagnosis was suspected in 
eight others. Wolfe found vaginal bleeding 
to be the most common clinical finding, 
occurring in eleven of his thirteen cases, 
while a palpable abdominal tumor was 
noted in four and pain in the abdomen 
was also present in four. The great majority 
of sarcomas reported have been in uteri 
removed for fibroids. Except in advanced 
cases there is nothing in the history or 
physical examination to lead one to suspect 
sarcoma. In the later stages, the profuse, 
foul, watery or blood-tinged discharge, 
pain, rapid enlargement of the uterus, and 
evidence of metastasis are indicative of 
malignancy; the differential diagnosis from 
carcinoma is, however, extremely difficult. 
In sarcoma, the uterus is softer and less 
resistant, the growth is more rapid, and 
the pain is more prominent than in car- 


NovEMBER, 1938 


cinoma. A diagnostic currettage may often 
establish the diagnosis. 

Treatment, to be successful, depends on 
early diagnosis and radical surgery. Total 
hysterectomy with removal of the adnexa 
and parametrium offers the best hope of 
cure. Cases with extension and metastasis 
warrant only palliative radiation therapy. 
X-ray therapy may be employed post- 
operatively in those cases where extension 
or metastasis Is suspected. 


CASE REPORT 


Miss K. C., age 21, white, was first seen by us 
on May 21, 1937. Her previous history was 
essentially negative except for an appendectomy 
performed in March 1937. Her periods began at 
the age of thirteen, occurred regularly every 
twenty-eight days and lasted five days. On 
April 15, 1937, she began to bleed rather pro- 
fusely with a moderate number of small clots. 
She continued to bleed until the time when she 
was first seen. 

Pelvic examination revealed normal external 
genitalia. The cervix was normal in appearance 
and pointed in the direction of the sacrum. 
The uterus was about 15 per cent enlarged 
and a small nodule about 1 inch in diameter 
was felt on the anterior surface of the fundus. 
There was some tenderness and induration in 
the region of the left tube and ovary. A diag- 
nosis of fibroid uterus and right salpingo- 
odphoritis was made and operation advised. 
General physical examination was entirely 
negative except for a chronic dermatitis of the 
face and neck. 

Operation was performed on May 22, 1937. 
A diagnostic currettage revealed an apparently 
normal endometrium. The abdomen was opened 
in. the midline; the right tube and ovary which 
were involved in an inflammatory mass and 
bound down by adhesions to the surrounding 
structures were removed. A nodule about 1 
inch in diameter was found on the anterior 
surface of the uterus; it was not incapsulated 
and was removed with some difficulty. The 
patient made an uneventful recovery. 

The pathologist’s report (by Dr. Roger M. 
Choisser) was as follows: “‘Grossly, the speci- 
men consists of an ovary, fallopian tube, a 
tumor removed from the body of the uterus, 
and a small mass of uterine scrapings. The 
tumor from the uterus is irregular in shape, 


Fic. 4. Gross appearance of the tumor, showing penetration of the myometrium 
and protrusion from the endometrial surface. 
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firm in consistency, and nodular in appearance. 
It cuts with markedly increased resistance 
and reveals an irregular yellowish-white surface 
which consists of a mass of whorls intermingled 
with an occasional opaque light brown area. 
It measures 3 cm. long and 2 cm. in diameter. 
The ovary is soft in consistency and measures 
3 cm. long. Numerous small cysts protrude 
from the surface. It cuts without resistance 
and reveals that the cysts contain a clear, 
straw-colored homogeneous fluid. The fallopian 
tube is irregular in outline and varies in diame- 
ter from 1.5 to 2 cm. It cuts without resistance 
and reveals the lumen occluded and filled with 
purulent material. The uterine scrapings show 
nothing unusual on gross inspection. 

Microscopic examination of sections through 
the tumor mass shows it to consist of small 
bundles of smooth muscle fibers interspersed 
with an occasional strand of fibrous connective 
tissue. Throughout the specimen irregular 
areas of small oval and spindle-shaped cells 
of an embryonic character are present, which 
appear to be of an infiltrative nature. These 
areas are sharply defined from the normal 
appearing muscle fibers. The cytoplasm of the 
cells is scanty in amount. The nuclei are large, 
oval, and spindle-shaped, and show marked 
hyperchromatism in all areas. An occasional 
mitotic figure is also seen. Large lymph spaces 
are present and also numerous capillaries and, 
small blood vessels which have poorly defined 
walls. The tumor does not appear to be a 
definite sarcoma. It is histologically a malignant 
tumor of muscle origin and, apparently, is 
invasive in character. The tendency is for such 
growths to recur after removal and they may, 
under certain circumstances, metastasize. 

“Sections through the ovary show the usual 
characteristic picture of multiple retention 
cysts with no evidence of malignancy. 

“Sections through the fallopian tube show 
diffuse polymorphonuclear infiltration, associ- 
ated with hemorrhagic extravasation. The 
endometrium is hyperplastic and infiltrated 
with pus cells and round-cells together with 
edematous fluid and blood. 
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“No evidence of malignancy is noted in 
any of the specimens with the exception of the 
tumor. 

“Diagnosis: Lelomyoma, malignant. Chronic 
cystic oophoritis. Acute salpingitis. Subacute 
endometritis.”” 

The second operation was postponed until 
June 14, 1937 while corroboration of the 
pathologic findings was obtained by consulta- 
tion. On June 14, the abdomen was reopened 
through the old incision with removal of the 
scar. Numerous recent adhesions were found 
between the uterus and the parietal peritoneum. 
Total hysterectomy was done, including the 
removal of the left tube and ovary. No evidence 
of metastasis was present. The wound healed 
by first intention and the convalescence was 
uneventful. 

At this time, about one year following the 
first operation, the patient has shown no 
evidence of recurrence. There has been no 
pelvic discomfort and pelvic examination per- 
formed at three-month intervals has been 
uniformly negative. The symptoms due to the 
artificial menopause have been mild and have 
required no treatment. There has been a gain 
of 15 pounds in weight and the general health 
has remained excellent. 
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A SIMPLE, MORE COMPLETE OBSTETRICAL CHART 


Harry S. Fist, M.D. 


LOS ANGELES, CALIFORNIA 


HE four page obstetrical chart here 

illustrated was devised to facilitate 

easy and rapid recording of more 
complete information about mother and 
baby from the beginning of care to the 
final discharge. 

The man who records only positive 
findings fails to find consistently the de- 
sired facts when he reviews his charts. In- 
complete obstetrical records are worthless. 

Information regarding a definite thing 
should always be in a definite part of the 
chart so that it may be easily located, and 
arranged so that data regarding each item 
may be quickly noted. The author uses 
either a check mark (+/) or a line through 
the word (—). Degree is indicated by + 


to ++-++; 0 means none; + more or 
less; SI., slight; etc. 

The chart covers: 

Social data—Space for memo regard- 
ing this case (previous cesarean, 
funnel pelvis, etc.). 

Family history; personal history. 

Physical examination; abdominal ex- 
aminations at intervals. 

Record of each visit; record of labor; 
record of puerperium. 

Hospital discharge notes. Office post- 
partum examination. 

No further description of the chart seems 
necessary; the obstetrician simply fills it 
in or checks as indicated. Space is left for 
notations of additional facts. 
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HARRY S. FIST, M. D. 


OBSTETRICS 
1930 WILSHIRE BLVD. LOS ANGELES 


pate 8/1/36 

Name Doe, Mrs. Mary 
Address 1460 Main St., 
PhoneSpruce 7152 


Age 29 Yr. 
Race Cauc 


mM S yr. 
Gravida w 
Rr 


(Husband’s Name) John 
Husb. Health Excellent 
Husb. Occup. Carpenter 
ReferenceWMe DOC (bro) 
Hospital 1122 Broadway 
Ref. by 

FAMILY HISTORY: (Pb, Gat, Epilepey, Twins no b Or Se 


Mumps 4yr 


Measles 6yr ° 
Diphtherie- 


PERSONAL HISTORY: ‘hiekenpox 
Whooping Cough 7 yr, 


Varicose veins 
Hemorrhoids 


Constipation? 
Leucorrhea 


OPERATIONS, ACCIDENTS, ETC.: 


T& a at llyr. 


Rheumatism 
Tonsillitis LOmLLyY 


2 NOTE 
7 baby - 4 yr 
ago. Low forceps 
pelvis ample. 


(this labor) 
Elective perineal 
forceps 
8 hr. labor 


Heart ~~ 
Lungs 
Kidneys 


Dates ago 


Months 
Cause induced 
Convalescence uneventful 


Vom. early 
Headache 
Edema 


MISCARRIAGES: No. 1 


Hem. Q 
Eclampsia Q 
Infection Q 


PREGNANCIES: 


Normal 


Instrumental @LECtive perineal 
forceps. 
Age Youngest 


No. ] 


LABORS: First 4 Ago 


Yr. Ago 


CHILDREN: e 


Age Oldest 


Seen 
Moderate 
Profase 


yes Interval 284 Duration 4=50 


Onset 13 ar Reg. 
91936 Doe Quickening, Date July 10 


Last Mare 6 


MENSES: 


Mastitis 
Milk Supply good 
Prevenception Jelly sometimes 


Hrs. of Labor 20 
Bleeding 
Puerperia uneventful 


Birth Wt. 7” 


Gen, Health good 
Nursed 6 


mose 


Clots O Pain: 831 


16 


22 


PE: Height 54 Weight P 80 R20 

HEAD: 

External *~ 
Pupils Clear 

EYES: Sclera CLE EARS: Canal Clear 


Conjunctiva CLEar 


Septum ngs 
: Discharge 
Mucosa 


Thyroid small 


normal 
* Tones 


Murmurs 


NECK: Adenopathy Sle-ante. BI. Vessels 
Movements 


LUNGS: Resonance 


Sounds normal 


Skin 
CHEST: Shape normal 
Excursion 


E 


Curvatures ~~ Tenderness Q 


BACK: Posture normal 


Shape ZlLObuLar 
Striae LOW 


Scar 
Tone £000 
Diastasis 91 


Ht L6cm 
FUNDUS: rd ligs 
contractions® 


Pres. Pos. JOO 
FETUS: Heart 1 
Mov. * 


EXTREMITIES: Varices Q Reflexes normal = equal 


NOTE: 


Wax QO 
Drum glistening 


Tongue 8} Coate 
Teeth fair r 
MOUTH: Gums 


Tomis 


Scars Q 


Med 

Glebetrr 
ASTS: Nipples erect 

Colostrum 


Beat Glanag 


Pendulous Masses 
Tenderness O 


Od Location LLQ 


Date Delivered.................... 
Last 
Living 1 
Dead Cause— 
When lat d 
Whe ower 
mid abd. 
HEART 
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PELVIS: sP. 24 cr. 28 31 exr.cons. 20 rac. cons.12$ sisiscHaL 10 RT. OBL. L. OBL. 
ANT. SAG. POST. SAG. PUBES TO XIPHOID DIAG. OF PELVIs ample 
GYN: 
Skin” URETHRA “ 
Varices O Gretocete Intact 
Rd Ligs. 
PointeAnt. Sm | 
ADNEXA AND PARAMET. 
DATE FUNDUS | PRES. POS,| F.HEART | gra, High [brim RECTAL 
d. Well engaged 
140 
8/1/36 16 cm earl LLOQ 0 
9/2/36 19 em| LOA 152 LLQ a 
11/9/36 26 em 40 LLQ 
12/14/36 |__27% 32 b 
12/16/36|_28 36 LIQ 
cm 
PDATE 130 20 77 124 14 
NAUS. VOM. 
| O10 O} goo} +} +] tH +] + 
PAIN olclolo 
pe 
Ak 
wns |o |ojo| o | 
Bk |W 
NOTE Neg 
URINE 
Alb. 
Sug. 
Acetone 
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Pres. Pes. LOA 


Tr. on Adm. Routine prep. 


sp 130/80 


Pains 


12/16/36 


Frequency Intensity 
¢ m 


5 


cx. 
Thick- 
thin 


4-5" 


‘4 


12/17/36 


? 


>|, 
B 


le le Je le fe Je Je 


lst STAGE: 


STAGE: 1240 


TR: Brier, Pofters—Fiex thighs—voluntary efforts 


To DEt. Room PAINSQ 3 


DEL. 12/17/36 Pree. LOM 


CHILD 


8rd STAGE: 55 to 200 


Del. by, gentle crede 


SHAPE “Ac: 
MEMBRANES intact cx. no 
COTYLEDONS Complete 

CORD~— 


Time in labor 8 nr. --Min. 
J . 
ANALGESIA: Grav. Para Age 


MEDICATION: Cooperative 
Scopol gr. 1/100, 1 inj. 
gre 1/200 2 inj. 


MgS0,2cc 50% 6 inj. 


(Next day) 
Remembers 


ANALG.: Sme—Good—Fair—PReer— 


ONE HOUR PP: Funpus firm 


Mid 
MIN. Med. 


SIZE 


VAGINA me tear 


AM. Spowtr- 
Memb. rupt. 12504 
ANESTHESIA Ether = open drop. 


EPisioToMy corp not 


CATHETERIZ 
506° on neck 


Method Elective perineal forceps LOA 


Abnormalities UPP@F lip thickened (trauma) 
we 7 


5 min. Funpus firm  uem. 200 cca 


REPAIR inferrup - ied #2 chr. 


ANESTHESIA pth 
MEDICATION Pit 


Ergotrate 1/320@ 


Pain in prev. labors SEVErE 


PAIN was 
Very severe 


Moderately easy 
Fairly bara! 
Very hard 


Signed, 
Mrs, Mary Boe 


Date 12/20/36 


GENL, CONDITION 


PULSE 88-reg-OK 


297 
Min. Moderate 
Severe- 
tee. | mate | | 
“MMM | moa |" | 132] * = 
’ str. | | 144) * 
| BE | | 
14 
Spont. Color 
Severe 
Slight’ 
Almost none 
Quiet None 
Easy 
| 
Small part 
| 
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Temp. Comple voiding Bowels Fund 
sl Perineal pain invol 
PUERPERIUMNOt Over 99 ui 
Nipples 
Gland Plentiful 
Breasts supply GOOE Lochia 
Nursingy@ 
DISCHARGED: DATE 12/27/36 10 Days P.P. GENERAL CONDITION £004 
TONGUE Clean - moist 
Amt. scant Nipples Tone £00 
LOCHIA Color Pale Breasts: @and Diastasis 3S 
Odor Normal Nursing ABD. TendegneesQ 
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COMPLICATIONS OF THE WEAK FOOT 
(SUBTALAR DYSTROCHOIDES) 


JAMES GRAHAM, M.D. 


Attending Surgeon, St. John’s and Springfield Hospitals 


SPRINGFIELD, ILLINOIS 


HE apparent lack of general profes- 

sional interest in foot disorders, in 

contrast to the enthusiasm displayed 
toward other phases of orthopedic surgery, 
finds explanation in the real bewilderment 
of the profession in this field; a bewilder- 
ment which is at first difficult to rationalize 
when one considers that the anatomic and 
functional abnormalities of the foot lend 
themselves to ready and logically defensible 
classification. 

Classification of the congenital structural 
malformations of the foot presents no real 
difficulty. The congenital and acquired 
muscular contractures assume patterns 
that recur with surprising regularity. The 
forms of muscular imbalance associated 
with neuropathologic states group them- 
selves in simple etiologic and symptomatic 
fashion. Classification of the numerous 
traumatic and infectious disorders affecting 
the foot is similar to classification of these 
conditions throughout the body. The 
varied dermatologic diseases offer no greater 
problem in the foot than elsewhere. Likewise, 
sound and well delineated concepts prevail 
concerning the organic and functional dis- 
orders of the peripheral blood vessels. 

However, despite the order and sim- 
plicity suggested, bewilderment does exist, 
and for the reason that the great majority 
of individuals with foot complaints cannot 
be referred to the above classes because 
their symptoms are manifestations of 
abnormalities in the weight-bearing func- 
tion, both static and dynamic; and in this 
matter there is utter confusion. 

This field of surgery will not be defined 
clearly until the dominant disorder of 
weight-bearing (“‘weak foot,” ‘“‘pronated 
foot,” “fallen arches,” ‘‘flat-foot”) has 
been identified, properly named, and con- 


sidered as a disease entity with definite 
etiology and symptomatology, nor until 
such sequels of this condition, such as 
rigid foot, arthritis, muscle spasm, callous, 
etc., are viewed clearly as complications 
of this common disorder and not as clinical 
entities in themselves. 

Subtalar Dystrochoides. The so-called 
weak foot has been considered by the 
author! as the earliest anatomic abnor- 
mality in a commonly recurring syndrome 
of foot malpostures that produce clinical 
symptoms. This starting point has been 
demonstrated to be a “relative” valgus 
position of the foot, a position into which it 
is forced by an improper reception of the 
body weight on the dome of the foot. The 
primary guilt is placed upon a type of poor 


superstructure posturing in which there is 
a forward shift of the line of gravity of the 
body. The shift forward is followed by 


internal rotation of the femurs. Each 
astragalus, then, of necessity moving with 
its femoral-tibial unit, rotates internally. 
(Fig. 1.) The eccentricity of the astragalus 
on the calcaneus is increased by this rota- 
tion, and the astragalus, forming the 
crown of the longitudinal arch, is moved 
out of the plane of its anterior and posterior 
supports, which are the calcaneus and the 
crown of the anterior arch. This movement 
of the crown of the arch out of the plane of 
Its supports destroys the coplanarity of the 
system and the crown of the arch falls (that 
is, the architecturally inefficient arch 
bends) under the load of the superstruc- 
ture. The burden of supporting the crown 
(astragalus) is then assumed by the ham- 
mock muscles of the calf, and, as a result, 
an active contraction of these muscles is 
required for the maintenance of a balanced 
foot. 


299 


a 
» 


300 American Journal of Surgery 

The column supporting the weighted 
pelvis on the basing foot is the rotary unit 
comprising the femur, the tibia and the 


Fic. 1. In the upper diagram the astragalus is repre- 
sented in external rotation. Its center of gravity 
is in the plane of the anterior and posterior sup- 
ports of the longitudinal arch. In the lower 
diagram the astragalus is represented in internal 
rotation. Its center of gravity is not in the plane 
of the anterior and posterior supports of the 
longitudinal arch. Note that the astragalus 
impinges on the medial half of the scaphoid bone. 


astragalus. (Fig. 2.) Since the predominant 
mechanical distortion in the weak foot 
syndrome associated with anteriorly shifted 
body weight, is internal rotation of this 
supporting column, a proper name for the 
syndrome should center about this distor- 
tion. The term acetabulo-subastragalar 
dystrochoides (Trochoides, the rotation of 
an object upon its own axis; from trochos, 
wheel; oeides, resembling) quite accurately 
connotes a malrotation of the supporting 
femoral-tibial-astragalar column in its long 
axis, working in the acetabular and the 
subastragalar joints. More concisely, if 
somewhat less accurately, the term sub- 
talar dystrochoides also connotes this 
distortion. 

A delineation of the sequels of subtalar 
dystrochoides constitutes the purpose of 
this presentation. The remarks are related 
only to the common weak foot syndrome 
that is associated with superstructure mal- 
posture and subtalar dystrochoides. Other 
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types of weak foot, those in the minority 
group, presenting a similar terminal pa- 
thology but a varied etiology, such as a 


Fic. 2. Diagrammatic representation of weight 
transmission to the femoral-tibial-astragalar 
column. When the knee is extended and the foot 
is held at a right angle to the leg, the femur, the 
tibia and the astragalus move as a unit. 


shortened calf muscle, a short first meta- 
tarsal bone, posteriorly located sesamoids, 
and congenital laxity of the ligaments of 
the foot, are beyond the limits of these 
materials. 

Calcaneal Eversion. The increased ec- 
centricity of the astragalus which is present 
when the foot is in a relative valgus posture 
(internal astragalar rotation) throws the 
superstructure weight farther medialward 
on the supporting shelf of the calcaneus, 
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the sustentaculum tali. This shift of weight 
to the medial edge of the calcaneus causes 
the bone to tilt; the outer border of its base 


Fic. 3. The normal relationship between the 
astragalus and the calcaneus is compared with 
that existing in subtalar dystrochoides. In the 
latter condition the astragalus is internally ro- 
tated and plantarflexed, while the calcaneus is 

everted and abducted. 


is elevated, the upper inner edge is pulled 
medially and is lowered, and the head of 
the bone rotates outward through its 
vertical axis. (Fig. 3.) It will be noted that 
this movement of calcaneal eversion com- 
prises two phases, an abductory phase and 
a tilting, or pronatory, phase. The anterior 
end of the bone swings outward in abduc- 
tion and the bone as a whole is pronated so 
that its outer side is raised from the ground. 
Malposture of the astragalus is in this 
manner followed directly by malposture 
of the calcaneus. Eversion of the calcaneus 
in turn accentuates the harmful effects of 
astragalar rotation. 

Calcaneal eversion is quite noticeable 
when there is any appreciable degree of sub- 
talar dystrochoides. In viewing the foot from 
the posterior aspect, weight-bearing appears 
to be concentrated on the inner side of the 
heel and the outer side of the foot appears 
to be elevated from the ground. The deter- 
mination of calcaneal eversion is an impor- 
tant part of the clinical examination, and 
it is made best by looking at the feet from 
behind with the patient bearing weight in 
the erect position. 

Forefoot Extension (Dorsiflexion). In- 
ternal rotation of the astragalus is accom- 
panied by a downward displacement of the 
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head of the bone (astragalar plantar- 
flexion), and this movement also is accen- 
tuated by calcaneal eversion. (Fig. 3.) 


Fic. 4. The normal profile of the foot is represented 
in the lower diagram. In the upper diagram the 
elongation of the foot and the angular increase of 
the dome are shown. Note the plantarflexion of the 
astragalus and the retardment of the calcaneus. 


When the calcaneus is everted, the sup- 
porting shelf for the astragalus is lowered, 
with the result that astragalar internal 
rotation and plantarflexion are accom- 
panied by a generally lowered position of 
the bone. The crown of the longitudinal 
arch is thereby dropped to a lower level. 
This drop of the crown of the longitudinal 
arch is an important consideration, because 
lowering of the dome of an arch is accom- 
panied necessarily by an axial lengthening 
of the system—that Is, a separation of the 
bases—and by an increase in the angle of 
the dome. (Fig. 4.) Axial lengthening does 
not imply necessarily that the limbs of the 
arch are increased in length, for the mere 
increase in angle elongates the arch. How- 
ever, an actual elongation of the pedal arch 
does take place when the dome is lowered, 
and this because the calcaneus becomes 
displaced backward beneath the astragalus. 
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The actual elongation of the foot, accom- 
panying lowering of the dome, takes place 
behind the mediotarsal joint, that is, in the 
backfoot. Angular increase takes place 
chiefly within the mediotarsal joint by 
extension (dorsiflexion) of the forefoot. As 
will be shown presently, the angular 
increase on the inner side of the foot 
through the astragaloscaphoid joint is 
greater than that on the outer side of the 
foot through the calcaneocuboid joint. 
In the increase of angle at the dome, the 
anatomic relationship between the astraga- 
Jus and the calcaneus is quite markedly 
disturbed, although the junctional angle of 
these two bones ts altered but little. Lower- 
ing of the head of the calcaneus and retard- 
ment of the bone would increase the angle 
of junction with the astragalus, but the 
astragalus, after rotating internally, be- 
comes plantarflexed on the calcaneus, and 
to such an extent that the junctional angle of 
the two bones remains practically the same. 

Thus, calcaneal eversion accentuates the 
preéxisting astragalar internal rotation 
and plantarflexion, and in addition allows 
the general position of the astragalus to be 
lowered. This is a lowering of the dome of 
the arch. The lowered dome necessitates an 
elongation of the foot, and this is accom- 
plished by a separation of the bases of 
support, which are the calcaneal tuber- 
osities and the metatarsal heads. The pos- 
terior limb of the dome is lengthened 
actually by retardment of the calcaneus 
beneath the astragalus. The angular in- 
crease of the dome necessary to a lowering 
of its position is produced in the medio- 
tarsal joint by forefoot extension. 

First Metatarsal Hypermobility. Dorsi- 
flexion of the forefoot in the mediotarsal 
area Is greatest along the medial side, 
mainly in the first metatarsal segment. This 
segment, comprising the first metatarsal, 
the media! cuneiform and the scaphoid 
bones, possesses a higher degree of mobility 
than the remaining metatarsal segments, 
which are interlocked with each other and 
which are bound together by interosseous 
ligaments. (Fig. 1.) Extension, flexion, 
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abduction and adduction may be executed 
by the first segment independently of the 
remainder of the forefoot. Such is not the 
case with the other metatarsals. Isolation 
of the first segment in this respect allows a 
greater buoyancy during the propulsive 
phase of each step, from initiation to 
completion of the phase. At the same time, 
however, this isolation is a weakening fac- 
tor under strain, for the reason that the 
movement of dorsiflexion under weight- 
bearing is neither as limited, nor as well 
protected in the first metatarsal segment 
as it is in the outer metatarsals that are 
bound firmly to each other. Moreover, the 
body weight, in the condition of subtalar 
dystrochoides, is shifted to the inner side 
of the foot and thus an additional dorsiflex- 
ing stress is thrown on the segment that is 
most poorly equipped to withstand archi- 
tecturally disadvantageous loading. For 
this reason forefoot dorsiflexion is most 
pronounced in the first metatarsal segment, 
and the inner side of the foot consequently 
is lowered considerably. The foot, there- 
fore, leans to the inside. For similar reasons, 
axial lengthening Is greater along the inner 
border of the foot and the angular increase 
of the dome is greater on this side. 

Splay Foot. The concentration of 
weight on the inner border of the foot, 
which ts the result of rotation and plantar- 
flexion of the astragalus, eversion and 
retardment of the calcaneus, and dorsi- 
flexion of the forefoot with additional 
dorsiflexion of the first metatarsal segment, 
produces a medial shearing stress, i.e., a 
horizontal motion along the floor. The 
factor imparting a medial direction to the 
shearing stress is the direction of weight 
onto the foot from without inward. This is 
caused by the accompanying genu re- 
curvatum and the internal rotation of the 
femur on the tibia. The medial direction of 
weight, which is present generally in the 
condition of subtalar dystrochoides, is 
quite noticeable, and is of great significance 
clinically. 

When the femur is rotated internally on 
the tibia, and when the knee joint is hyper- 
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extended (genu recurvatum), the normal 
valgity of the joint disappears. (Fig. 5.) 
The valgus relationship between the femur 
and tibia at the knee is responsible for the 
vertical direction of weight onto the foot, 
the degree of valgity representing the 
difference between pelvic width and the 
lateral separation of the feet. In the normal 
posture the femurs are inclined medially 
from the acetabuli to meet the tibial plat- 
forms which are situated almost directly 
over the astragali. This normal postural 
arrangement, by means of a valgus rela- 
tionship at the knees, prevents the dis- 
tribution of the weight of the loaded pelvis 
to the astragali im an inclined direction. 

Vertical direction of weight to an astrag- 
alus is important because of the eccentric 
position of this bone on the medial side 
of the calcaneus. The reason for this eccen- 
tric astragalar position has been explained 
previously in connection with normal loco- 
motion.! If the eccentric mechanism in the 
foot was not protected by a vertical recep- 
tion of weight through the tibia, it could 
not be preserved for the function of locomo- 
tion because it could not be supported 
properly. The same protection would be 
provided if the legs were straight, with the 
feet lying directly beneath the acetabulli, 
although, if such were the case, locomotion 
would be much more awkward because of 
the wider base formed by the feet. 

Medial shearing stress produces splay 
foot, and in an analysis of this effect of the 
shearing stress, the isolation of the first 
metatarsal segment of the forefoot again 
becomes a major consideration. The first 
segment, because of its independent mobil- 
ity, is pushed medially from the remainder 
of the foot, the separation being greater 
at the distal end, the head, of the bone. 
Accompanying the separation between the 
first and second metatarsals, there is widen- 
ing of all the intermetatarsal spaces, and 
the whole plantar surface of the forefoot 
becomes flattened. In splay foot the trans- 
verse metatarsal ligament, which Is at- 
tached to the plantar aspects of all the 
metatarsal heads and is adherent to the 
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capsular ligaments of all the metatarso- 
phalangeal joints, is subjected to a con- 
siderabie strain. The ligament offers a 
restraint to separation of the metatarsals 
on the plantar surface of the foot, the effect 
of this being most marked in the first and 
the fifth metatarsals, which are separated 
more widely on the dorsal surfaces than on 
the plantar surfaces. The result is an in- 
ward and an outward roll of these bones. 

In splay foot, then, the whole forefoot 
is flattened and all of the metatarsal heads 
are separated, with the first and fifth 
metatarsals rolling inwardly and _ out- 
wardly respectively. It is this splaying, or 
flattening, of the fore part of the foot that 
is referred to frequently, although errone- 
ously, as an entity termed variously “fallen 
anterior arch”’ or “fallen metatarsal arch.” 

Pronation. The postural alterations of 
the calcaneus and the first metatarsal 
segment are consequent upon internal rota- 
tion of the astragalus. Astragalar move- 
ment is in turn merely an expression of the 
internal rotation of the femoral-tibial- 
astragalar column of which the astragalus 
Is a component part. Because of the close 
connection between the calcaneus and the 
forefoot, the disturbing influence of astrag- 
alar rotation on the calcaneus is reflected 
in the forefoot. It is because of this that the 
forefoot follows the calcaneus into eversion 
and abduction so that the foot as a whole 
assumes a pronated position. This me- 
chanical alteration is readily appreciated 
if the astragalus is considered as a com- 
ponent part of the femoral-tibial-astragalar 
column working against the underfoot. 

The forefoot is bound firmly to the 
calcaneus by the strong ligaments and 
fascial bands on the plantar surface of the 
foot, and these two sections, the forefoot 
and the calcaneus, constitute the underfoot 
unit, or the calcaneus-forefoot. The bones 
of the forefoot, with the exception of those 
in the first metatarsal segment, are joined 
tightly because of their interlocking con- 
figurations and because of the interosseous 
ligaments uniting them. In the forefoot 
joints, motion is practically negligible, 
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caneus; it moves outward in abduction and 
its outer border is elevated. 
The pronatory influence that holds the 


again excepting the first segment. Because 
of this firm connection between the cal- 
caneus and the forefoot, the movements of 


Fic. 5. A and B, patient with subtalar dystrochoides demonstrating voluntary 
correction. Note the inclination of the tibiae caused by the diminution of 


valgity at the knee. 


one are reflected in the other; e.g., when 
the calcaneus everts beneath the astragalus 
in abductory and pronatory motions, the 
forefoot, being attached firmly to the 
calcaneus, everts with it in the abductory 
and pronatory directions. These move- 
ments of the underfoot beneath the astrag- 
alus have been described more fully in a 
previous study.! 

When the foot is in a valgus, or pronated, 
posture, the calcaneus is everted; that Is, 
the anterior end of the bone is swung out- 
ward in abduction and the bone as a whole 
is tilted or pronated, so that its outer side is 
lifted from the ground. (Fig. 3.) The fore- 


foot follows this movement of the cal- 


foot in a valgus posture is the continuous 
gravital force developing an internal rota- 
tory moment* in the femoral-tibial-as- 
tragalar column im its relation to the under- 
foot. The moment of gravital force is the 
superincumbent weight times the distance 
of the line of gravity trom the center of 
motion, the center of motion being in the 
subastragalar joint. As the head of 
the astragalus moves farther inward on the 
underfoot, the line of gravity moves farther 
away from the subastragalar joint and the 
rotatory moment increases. In maintaining 
the equilibrium of this moment an opposing 


* Moment: The measure of a force by its effect in 
producing rotation. 
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force is necessary, and it is found in the 
supinator muscles of the calf. However, the 
calf muscles cannot maintain continuously 
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clinically observed depression or flattening 
of the inner border of the foot and the 
resultant pronation of the underfoot that 


Fic. 5. c and p, note pelvic tilt and genu recurvatum. 


the tension necessary to hold the equilib- 
rium of this gravital moment and the 
rotation and descent of the astragalar head 
therefore progress. The pronated position 
of the calcaneus is increased under the 
deforming influence of astragalar malpos- 
ture and the forefoot follows the calcaneal 
lead. The result is a progressively increas- 
ing pronation of the underfoot beneath the 
femoral-tibial-astragalar column. The rela- 
tive valgus relationship of subtalar dystro- 
choides gives way to an actual valgus 
posture of the foot. 

The progressive descent of the astragalar 
head, accompanied by an increasing dorsi- 
flexion of the first metatarsal segment, 
appears clinically as a progressive descent 
of the inner border of the foot. It is the 


have given rise to the commonly used 
terms, “‘flat foot” and “pronated foot.” 
The inadequacy of these terms, in suggest- 
ing the entire series of changes occurring in 
the syndrome of subtalar dystrochoides, is 
obvious. 

Midtarsal Hypermobility. After the val- 
gus relationship between the astragalus 
and the underfoot has progressed to an 
actual valgus posture or pronation of the 
foot, the distorting influence of misdirected 
superincumbent weight is continuous, and 
the deformity consequently progresses 
rapidly. The astragalus, bearing the load 
of the superstructure, is now only feebly 
resisted by the ligamentous and muscular 
structures on the inner side of the foot. The 
bone sinks progressively lower and even- 
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tually protrudes on the inner border, which 
becomes convex. 

In order that the foot may retain its 
plantigrade position in the presence of this 
malposture, certain readjustments must be 
made in the underfoot. The alteration 
occurs as a break or bend in the midsection 
and is the result of two opposing forces 
acting on the foot. The foot is squeezed, so 
to speak, between the superincumbent 
weight from above and the counter pres- 
sure, or reaction from the floor. (Fig. 4.) 
The first is applied to the foot just behind 
its midsection, that is, in the body of the 
astragalus, and the latter is applied front 
and back, at the metatarsal heads and at 
the calcaneus. The break or bend occurs in 
the areas of greatest motion, which are the 
midtarsal joints and the subastragalar 
joint. All of these changes are accompanied 
by an increasing hypermobility or laxity in 
the midtarsal joints. 

The changes that occur in the midtarsal 
area have been described most clearly by 
Steindler.? He has considered movement in 
this area as centering about three axes: a 
perpendicular or dorsiventral axis, a trans- 
verse or mediotarsal axis, and a longitudi- 
nal axis. Movement in the perpendicular 
axis is a horizontal motion along the floor in 
the plane of abduction and adduction. 
Movement in the transverse axis includes 
dorsiflexion and plantarflexion. Motion in 
the longitudinal axis expresses itself in in- 
dependent pronatory and supinatory move- 
ments which the forefoot executes against 
the back part of the foot. 

It will be noted that these three move- 
ments are minimal and practically negligi- 
ble in the normal foot. However, in the foot 
of relative valgus posture or in the pronated 
foot, that has been subjected to improper 
stress from the inclined reception of body 
weight for any real period of time, and in 
which the midtarsal joints have become 
relaxed, a measurable degree of movement 
occurs in all these directions. 

Dorsiflexion of the forefoot has been 
discussed in the consideration of forefoot 
extension. This is a movement through the 
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transverse axis of Chopart’s joint com- 
pensatory to the downward descent of the 
anterior portions of the calcaneus and 
astragalus. Movement in the perpendicular 
axis occurs as an independent abduction of 
the forefoot on the calcaneus, in addition to 
the general abduction with the calcaneus, 
as the calcaneus-forefoot unit, the under- 
foot. This is compensatory to the inward 
turn of the astragalus, for, when the 
astragalus is turned inward, its anterior 
end impinges on the medial half of the 
scaphoid so that superincumbent weight, 
transmitted through the astragalus to the 
scaphoid, pushes the scaphoid bone out- 
ward in an abductory movement. (Fig. 1.) 
Since the scaphoid is united firmly to the 
forefoot, the entire forefoot is pushed 
outward. 

It is to be emphasized that these move- 
ments of the various sections of the foot, 
occurring independently of each other, are 
made possible by the hypermobility that 
ensues in the midtarsal joints as the result 
of improper stresses. 

In these changes the positions of the 
astragalus and calcaneus, comprising to- 
gether the backfoot, are altered by the 
superincumbent weight acting in a down- 
ward and medial direction. The anterior 
portions of both the astragalus and cal- 
caneus are forced downward; the anterior 
end of the astragalus is pushed in a medial 
direction and the anterior end of the 
calcaneus is pushed in a Iateral direction. 
(Fig. 3: ) The body weight exerts a ““squash- 
ing’ “squeezing” action toward the 
poly in spreading or separating the 
calcaneus and the astragalus; the calcaneus 
is spread laterally, the astragalus medially, 
and both downward. 

The changes in position of the forefoot 
are movements compensatory to the move- 
ments of the backfoot and are due to the 
upward pressure reaction from the ground 
against the metatarsal heads. All these 
alterations find expression in the move- 
ments in Chopart’s and LisFranc’s mid- 
tarsal and tarsometatarsal joints. 
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The third independent movement of the 
forefoot executed against the backfoot is 
compensatory supination. In this move- 
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the vertically raised metatarsals, the as- 
tragalus slides forward and medially on the 
inclined shelf of the calcaneus, the susten- 


Fic. 6. A, os calcis in valgus. Forefoot in valgus. Non-weight bear- 
ing. B, foot as in A, applied to floor. Outer metatarsals are not 
bearing weight. c, same foot after compensatory supination has 
taken place. The forefoot now bears weight on all five metatarsal 
heads. (From Steindler in J. Bone & Joint Surg., 11: 272, 1929.) 


ment, the calcaneus maintains both the 
abduction and pronation phases of ever- 
sion, but the forefoot, while holding the 
abducted position, undergoes a compensa- 
tory supination. (Fig. 6.) 

Steindler has urged a wider recognition 
of the importance of this compensatory 
supination of the forefoot and has demon- 
strated the dynamic reasons for its produc- 
tion in the dynamics of the gait. In locomo- 
tion, the foot first contacts the ground 
through the heel, following which it rolls 
along its outer border until contact changes 
to the metatarsal heads. In other words, 
the foot rocks from the heel to the meta- 
tarsal heads over the outer border, with 
action occurring successively in the tibio- 
astragalar joint, the subastragalar joint and 
the mid-tarsal articulation. While the action 
in the tibioastragalar joint is in a strictly 
dorsiventral direction, motion in the sub- 
astragalar and midtarsal joints, as the foot 
rolls forward on its outer side to the heads 
of the metatarsals, is a mixture of supina- 
tion, adduction and plantarflexion. It is 
this supination of the forefoot that allows 


the toes to grip the ground. As the foot: 


rises for the take off, with superincumbent 
weight transmitted to the ground through 


taculum tali. In this position the calcaneus 
Is pronated. Steindler has expressed this 
sliding forward of the astragalus, with 
pronation of the calcaneus, as the summa- 
tion of action (body weight) from above 
and reaction (counter-pressure) from the 
ground. The same reaction, or counter- 


~ pressure, from the floor acts upon the meta- 


tarsal heads and twists the forefoot into 
supination, a movement which is com- 
pensatory to pronation of the calcaneus. 
The forefoot thus becomes further ab- 
ducted, but also supinated, so that “the 
(pronatory) torsion of the posterior foot is 
followed by a (supinatory) detorsion of the 
anterior.” 

Muscle Spasm. ‘The foregoing postural 
alterations are produced by abnormally 
acting forces that result from the improper 
application of the action of superincumbent 
weight from above and the counteraction 
of the ground from below. Astragalar rota- 
tion and plantarflexion, and calcaneal 
eversion and abduction, are produced by 
the pronatory force from above, while the 
midtarsal movements are the compensa- 
tory motions expressing counter-pressure 
from the floor. 


1 QW 
Bes 


308 American Journal of Surgery 


All of these distortions are opposed by 
the soft structures that act on the foot, 
chiefly the muscles. The supinator muscles 
of the calf, comprising the M. tibialis 
posterior, the M. flexor hallucis longus and 
the M. flexor digitorum longus, combine 
with the M. peroneus longus to oppose 
the rotatory moment of gravital force. The 
M. peroneus longus, originating on the 
lateral side of the leg and mserting mto 
the inner cuneiform and the base of the 
first metatarsal, opposes this rotatory 
moment by keeping the first metatarsal 
segment to the ground and thus preventing 
the harmful effect of first segment dorsi- 
flexion in allowing the astragalus to slip 
down and forward. 

A tension greater than the normal ten- 
sion, or physiologic tone, is developed in 
these muscles to maintain the equilibrium 
of the gravital rotatory moment. This 
increase in tension above physiologic tone 
is a finely graded phenomenon depending 
upon the innervation of increasing numbers 
of the individual fibers of the muscles at 
any particular time. This is in accord with 
Sherrington’s “all or none” lIaw which 
considers the gradations in muscular ten- 
sion as quantitative rather than qualita- 
tive variations. The law assumes that 
tension does not vary in individual muscle 
fibers, the individual fibers being com- 
pletely at rest or in a state of maximum 
contraction. The gradations of tension in a 
muscle are regulated by the total number 
of fibers contracting at any particular time. 

The additional innervational discharges 
to the muscles producing the increased 
tension, arise in response to additional and 
abnormal pressures, or stresses, on the 
surfaces of the numerous pedal joints and 
in the ligaments binding these joints. 
Whenever the gravital rotatory moment 
exceeds the opposing moment developed 
by the musculature, increased and ab- 
normal load is thrown on the joint surfaces 
and the ligaments. Since it is not the func- 
tion of ligaments to counteract continued 
static stresses, the muscles reflexly resume 
the burden by a further increase in tension. 
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The countless proprioceptive reflex arcs 
in the foot, serving to balance bony and 
ligamentous stress with muscular tension, 
are suggested in Hilton’s law: “No joint 
is moved by any muscle whose nerve does 
not also supply a twig to that joint, and 
all the nerves which supply a movable 
joint are branches of the nerves which 
supply muscles controlling the joint, and 
their distribution is on the surface of the 
joint which is controlled by these muscles.” 
From this it is apparent that there is a 
very highly developed mechanism for in- 
creasing or decreasing the innervational 
discharges to the muscles acting on the 
foot. 

Subtalar dystrochoides is a progressive 
condition for the reason that the naturally 
increasing rotatory moment of gravital 
force, observed clinically as descent and 
rotation of the astragalar head, is not 
followed by a commensurate increase in 
the opposing rotatory force of the calf 
muscles. The calf muscles cannot maintain 
continuously the tension that is necessary 
to hold the equilibrium of this gravital 
moment. This progressive distortion of 
stresses throughout the foot increases the 
deformities mentioned in the discussions 
on pronation and midtarsal hypermobility, 
and weight is thus transmitted through 
unnatural areas in the many pedal joints. 
The bone ends forming these joints are 
subjected to unnatural stresses and the 
delicate muscular balance of the foot is 
disturbed very appreciably. 

The tension of the extrinsic and intrinsic 
muscles is increased as a defense mecha- 
nism to immobilize the joints in mid or 
neutral positions in which there is the 
greatest volume capacity of the jomts and 
in which the ligamentous and muscular 
structures are under equal tension. 

The problem of muscular spasm, or con- 
tinuously increased muscle tension, has 
been confused frequently because of the 
erroneous conception of muscular spasm 
as occurring in but a single group of mus- 
cles acting on a joint. This is true particu- 
larly in reference to the foot. In this 
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connection the idea has been presented 
often that the peroneal muscles are in a 
state of spasm and therefore are able to 
pull the foot into pronation because the 
supinators are working at a disadvantage. 
The pronatory element is not the increased 
tension of the peroneal muscles, but is the 
gravital rotatory moment developed by the 
superincumbent weight in the femoral- 
tibial-astragalar column. The problem is 
one of supinatory inadequacy against this 
moment of gravital force rather than one of 
peroneal overaction. 

Increased tension exists in both the 
supinating and pronating muscles. Indeed, 
tension throughout the entire foot muscula- 
ture is increased. This fact has been 
emphasized by Steindler* and it represents 
an application of the principle of the com- 
mon fields of tension of Recklinghausen.‘ 

The common tension field of a joint is 
the range of excursion in which both the 
agonists and the antagonists are in a state 
of tension. There is no definite point in the 
excursion of a joint at which the actions 
of the agonist and antagonist alternate; 
that is, there is no point at which one 
stops and the other starts. Tension in one 
muscle group begins its increase before. 
tension in the other group reaches its zero 
point. In some muscle pairings this com- 
mon tension field is exceedingly large, as 
for example in the pairing of the M. tibialis 
anterior and the muscles forming the tendo 
Achilles in which it occupies one fifth of 
the range of motion (Steindler). 

The underfoot supinators are paired 
with the M. peroneus longus about the 
subastragalar and the astragaloscaphoid 
joints. The common tension field is the 
neutral position of the foot with the cal- 
caneus pointing straight ahead, the forefoot 
adducted and supinated on the backfoot, 
and the astragalus rotated externally. The 
increased tension in these muscles, or what 
is called clinically, muscular spasm, repre- 
sents an effort to hold the foot in this 
neutral position in opposition to the 
rotatory moment of the femoral-tibial- 
astragalar column. As the gravital rotatory 
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moment is increased, muscular spasm 
increases. 
A continued state of muscular spasm 


Fic. 7. Diagrammatic representation of 
difference between parallel and 
penniform arrangements of muscle 


fibers. 


results sooner or later in muscular con- 
tracture. Contraction of skeletal muscle 
represents a voluntary change in which the 
muscle tone is increased and in which the 
length of the muscle is diminished. Muscu- 
lar spasm represents a more or less con- 
tinuous increase in tone and continuous 
shortening in the muscle belly. Muscular 
contracture is a state in which there 
is permanently increased tension accom- 
panied by an anatomic shortening of the 
muscle. 

When the muscles working about a 
joint in disequilibrium continue in a state 
of spasm for any considerable length of 
time, a structural adaptation of the muscle 
occurs in conformance with the change in 
the character of work that is performed. 
Under such conditions, the function of 
stabilizing the joint assumes greater impor- 
tance than the function of moving the 
joint rapidly. The muscle becomes shorter, 
and consequently its excursion, or range of 
motion, is diminished. The tendinous in- 
sertion of the muscle moves farther away 
from the joint to gain a longer lever arm, 
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for the muscle with the longer lever arm 
gains in lifting power at a sacrifice of speed. 

There is also a histologic adaptation to 
the change in the character of the work. 
(Fig. 7.) The muscle with long fibers 
parallel to the line of pull has greater lifting 
height or longer pulling excursion, and 
consequently more speed but less power, 
than the muscle belly with more numerous 
and shorter fibers set at an angle to the line 
of pull. The more powerful penniform 
pattern is substituted for the speedier 
parallel arrangement of muscle fibers. 

Thus the abnormal burden placed upon 
the muscular structures in the condition 
of subtalar dystrochoides induces increased 
physiologic activity in the muscles and 
later pathologic overaction. The final result 
is an anatomic readaptation of the muscle, 
consisting grossly of shortening of the 
muscle belly and shifting of the tendinous 
insertion, and histologically of a rearrange- 
ment of the muscle fibers. These phases 
are manifested clinically as icreased 
muscular contraction, muscle spasm, and 
muscular contracture. 

Callosities and Corns. The alterations 
in pressure and tension have their effect on 
all the soft structures in the foot. From the 
clinical standpoint those that give rise to 
the greatest discomfort are in the skin, and 
these skin changes frequently are the first 
signs of abnormal weight-bearing that 
force the patient to seek relief. They appear 
as callosities and corns. 

A callosity is a circumscribed hyper- 
keratosis which occurs as the result of 
intermittent pressure on the skin. The 
frictional element of intermittent pressure, 
in the opinion of the author, allows an 
alternation of local anemia with local 
hyperemia and therefore has a stimulating 
effect on the lower layer of the epidermis, 
somewhat in the nature of a microscopic 
passive vascular exercise. The difference 
between intermittent pressure with its 
stimulating effect and constant pressure 
with its necrotizing influence lies in the 
continuous local anemia, without alternat- 
ing hyperemia, that attends constant pres- 
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sure. The supposition that hyperemia 
will accelerate proliferation of the epi- 
dermal cells is worthy of experimental 
investigation. 

The rate of production of cells in the 
stratum germinativum of the epidermis is 
greatly accelerated in the area subjected to 
intermittent pressure. Lake’ has suggested, 
with justification, that the change is not 
merely one of hyperkeratosis, or one of 
overproduction alone, but a dyskeratosis 
by which the cells of the cornified layer 
become consolidated into a thick plate of 
horn that is much more homogeneous than 
the normal cornified layer. (Fig. 8.) In this 
close union the cells are much less subject 
to disintegration and wearing away. The 
purpose of this mass of cornified cells is a 
greater distribution of pressure and thus a 
protection for the nerve filaments situated 
in the corium beneath the point of imme- 
diate contact. This purpose is fulfilled, 
indeed, for in the presence of a wide horny 
plate, pressure is distributed radially from 
the point of contact to the surrounding 
structures. 

The callosity represents a natural safety 
device for the readjustment of pressure 
relations. Under normal conditions the 
thickness of the epidermis in any particular 
location is attuned to the need for protec- 
tion of the structures in the subjacent 
corium. This accounts for the greater 
thickness of the epidermis over such pres- 
sure areas as the palms and soles and for 
the prominence in these locations of the 
stratum granulosum and the stratum 
lucidum. The thickness of this overlying 
epidermal layer in different sections of the 
sole varies accordingly as the section is one 
that is subjected to greater or to less pres- 
sure; e.g., the epidermis beneath the cal- 
caneal tuberosities is thicker than that 
beneath any of the metatarsal heads, for no 
separate metatarsal head bears as much 
weight as the calcaneus. 

When the complicated balance of the 
foot has been disturbed by the postural 
alterations that have been discussed, some 
areas of the sole are subjected to additional 
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and abnormal pressures. Any disturbance 
in foot balance must throw an additional 
weight on some section of the foot, for, the 
superincumbent weight remaining con- 
stant, lessening of the load in one part of 
the foot necessitates an increased burden 
in some other part. 

If, through a disturbance in foot balance, 
any particular section receives an addi- 
tional burden of superincumbent weight, 
the corium beneath that section will be 
squeezed between an additional pressure 
from above and an additional counter- 
pressure from below. The development of 
the horny plate, wider than the point of 
immediate contact, redistributes this pres- 
sure to the surrounding structures and 
consequently relieves the cori'um beneath 
the abnormally burdened bony structure. 

In the pronated foot, callosities are found 
most commonly on the _ posterolateral 
aspect of the heel, beneath the head and 
along the inner edge of the first metatarsal 
and on the ball of the foot just behind the 
second and third metatarsal heads. Pres- 
sure is increased on the outer side of the 
heel and along the inner edge of the first 
metatarsal because the body rolls over the 
foot in a diagonal direction from without 
inward. This differs from the natural rela- 
tion in which the heel is set to the ground 
pointing in the line of progression. The 
epidermis on the posterior aspect of the 
middle of the heel is thick enough to with- 
stand the reception of body weight during 
locomotion and no protective callosity is 
needed. However, when the heel strikes the 
ground in the pronated position, contact is 
made on the posterolateral border and in 
this region the epidermis is not thick 
enough to protect the corium from the 
repeated traumata of locomotory weight 
reception. Consequently, a callosity is 
formed to distribute pressure over a wider 
area. 

Similarly, because of the abnormal use of 
the great toe in the pronated foot, a 
callosity is formed along its inner edge. 
After the heel has been set to the ground in 
the pronated position, the body must be 
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rolled over the foot diagonally if it is to 
follow the line of progression. As the foot 
rises for the take-off, an exceedingly large 
proportion of body weight is thrown on the 
first metatarsal. As the body moves 
forward, the foot rolls over the inner border 
of the first toe rather than rolling forward 
along the phalanges. Thus, the less resistant 
epidermis along the inner edge of the toe is 
subjected to an additional load and a 
protective callosity is formed. 

When the foot is splayed, with the ante- 
rior arch completely flattened, body weight 
is not distributed evenly to all of the meta- 
tarsal heads, but is concentrated in the 
central heads, the second and third. A 
redistribution of this weight to the other 
metatarsals is made possible, at least in 
part, by the formation of a wide callosity 
over the areas of contact of these central 
bones. 

A corn, like a callosity, is a circumscribed 
hyperkeratosis produced by intermittent 
pressure on the skin. Generally, corns are 
smaller than callosities, and, as a rule, they 
contain a hard, conical, central plug. The 
common locations of corns on the dorsal 
surface of the foot and in the interdigital 
spaces, in contradistinction to the usual 
location of callosities on the sole, explain in 
part the production of a horny core in the 
corn and also the smaller size of this lesion. 
The skin on the dorsum of the foot is thin 
and is not cushioned by a heavy layer of 
subcutaneous tissue as is the thicker skin 
of the sole. In addition, the dorsal skin is 
more directly imprisoned between two 
solid surfaces because of the smaller and 
more pointed bony prominences on the top 
of the foot. The skin on the plantar surface 
makes contact with larger and rounded 
prominences through a heavy cushion of 
fatty subcutaneous tissue. The sharp, 
lateral projections of the phalanges, par- 
ticularly at the joint margins, subject the 
skin in the interdigital spaces to con- 
centrated pressures much as on the dorsum 
of the foot. 

Pathologically, corns and callosities are 
quite similar and ordinarily they are con- 
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sidered not as separate entities, but rather 
as different manifestations of the same 
process.°* In both lesions, the stratum 


Fic IG. 8. callosity. Note 
hyperkeratosis on left and parakeratosis 
on right. Beneath the hyperkeratotic area 
the granular layer is hyperplastic. 


corneum is greatly hypertrophied and the 
individual cells forming this layer lose their 
identities ir: the compressed and burnished 
homogeneous mass. (Figs. 8 and g.) Both 
present a characteristic alternation of 
perpendicular columns of hyperkeratosis 
and parakeratosis. In the hyperkeratotic 
areas the corneum appears as a homogene- 
ous mass in which the individual cells and 
nuclei cannot be identified. Beneath these 
areas the granular layer is quite hyper- 
plastic. The parakeratotic areas are char- 
acterized by the presence of nuclei, 
although the cell boundaries cannot be made 
out. Beneath these parakeratotic areas 
there is a complete lack of hyperplasia of 
the granular layer. The papillae beneath 
the horny plaque are flattened, while those 
surrounding it are enlarged, and the blood 
vessels in them are dilated. 

In the corn the cells of the stratum 
corneum are more tightly packed and usu- 
ally they are arranged concentrically to 
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form a central nucleus. The nucleus appears 
whiter than the remainder of the corn, a 


phenomenon quite generally attributed to 


Fic. 9. Section through callosity showing 
area of parakeratosis. Note the general 
lack of definition of the lower epidermal 
Iayers and the absence of the granular 
layer. 


the presence of air between the layers of 
cells. Lake, on the other hand, regards the 
whiter appearance as due to the central 
parakeratosis. The greater pressures in the 
center of the corn cause degenerative 
changes in the cytoplasm of the epidermal 
cells with the production of lipoid bodies. 
He considers the vacuolated appearance of 
these cells and the presence in their nuclei 
of large quantities of cholesterin as sub- 
stantiating this viewpoint. 

The corn differs from the callosity in that 
its boundary is more sharply demarcated. 
This zone of demarcation has been de- 
scribed frequently as a bursa, although the 
presence of this bursa has been denied just 
as frequently. It is true that when the skin, 
particularly that which is hyperkeratotic, 
moves over sharp prominences, the inter- 
vening connective tissue is torn with the 
formation of spaces that gradually coalesce. 
These spaces become filled with tissue fluid 
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and the connective tissue cells that are 
subjected to the uniform distribution of 
pressure throughout the fluid become 
flattened and smooth. In this manner a 
type of adventitious bursa is formed. 

The nuclei of corns on the fifth toes 
ordinarily are conical, with the base facing 
toward the skin. The reason for this lies 
in the conical radiation of pressure from 
a resistant, pointed, bony prominence 
through the less resistant subcutaneous 
tissue and skin. These conical nuclei are 
found only infrequently on the other toes 
and on the interdigital skin. Indeed, as 
often as not, there is only a slight central 
concentration of the horny cells in these 
latter locations. 

It is the central conical plug that has 
inspired the several names used in connec- 
tion with this lesion. The term corn implies 
the relationship between this hard growth 
and a horn, from the Latin cornu, a horn. 
Likewise, the Latin term clavus, meaning a 
nail, has been used to designate its hard, 
penetrating nature. The term heloma finds 
its root in the Greek belos, which word in 
ancient times was applied to certain cone- 
shaped pieces of stone that were used as 
building nails. 

The corn that is characterized by a hard, 
central core is called a hard corn, or 
heloma durum. This type is seen most 
frequently on the dorsolateral surface 
of the fifth toe. It is the fifth toe that is 
most frequently disturbed by poorly fitting 
shoes. In addition, the supinatory torsion 
executed by the forefoot against the back- 
foot, a movement which is accentuated 
in the pronated foot, causes the leather 
of the vamp to be pulled over the fifth toe 
during locomotion. The softer, macerated 
lesion is referred to as a soft corn, or heloma 
molle. This type of corn is found where skin 
is In contact with skin and where moisture 
is present. Thus the interdigital spaces, 
particularly the space between the fourth 
and fifth toes, are common sites. Usually, 
the center of a soft corn is quite macerated 
and the periphery is heaped up to form an 
indurated ring. III fitting shoes combine 
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with malposition of the bones of the foot to 
produce the pressure necessary to the 
formation of soft corns. In the condition of 
splay foot the fifth toe usually is held in a 
position of flexion and the fourth toe 
frequently assumes this flexed attitude, 
although to a lesser degree. There is in 
addition an axial rotation, or an outward 
roll, of the fifth toe. As a direct result of 
these improper toe attitudes, the inter- 
phalangeal joints of the fourth and fifth 
toes are brought into contact, and, during 
locomotion, there is a constant rubbing 
motion between the joint margins of the 
two toes. The more frequent occurrence of 
these abnormal forces in the region of the 
fourth and fifth toes accounts for the higher 
incidence of corns in these locations. 

Several other variations of the corn are 
recognized. The commonest of these vari- 
ations are the vascular and the neuro- 
vascular types in which the papillae of the 
corium project into the hypertrophied 
corneum. When the capillaries in the 
papillae approach the surface of the horny 
plate, the term heloma vasculare is applied. 
When the nerve fibers of the projecting 
papillae are unduly entangled in the 
corneum, the corn is referred to as an 
heloma neurovasculare. Other terms, such 
as seed corn and blood corn, are used in 
connection with less commonly occurring 
varieties. 

Arthritis. The bony alterations de- 
scribed previously in this study are in the 
nature of a disequilibrium. They are 
alterations of the structures in their 
relationships to each other; that is, they 
are postural changes. This disequilibrium 
represents the inadequacy of the tension 
of the soft structures against the rotatory 
moment of the gravital force operative 
in the subastragalar joint. In the presence 
of the joint malpostures thus produced, 
weight transmission through the pedal 
joints, from one bone to the next, is 
adapted neither to the internal architecture 
of the bones nor to their articular surfaces. 
The result of this faulty transmission of 
weight to and through the bones is a series 
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of anatomic changes grouped under the 
heading of arthritis. 

The projections, grooves and other 
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joint disease associated with improper 
body mechanics has been termed ‘“‘de- 
generative arthritis,” ‘‘hypertrophic ar- 


¢ 


one of the earliest degenerative lesions 


observed in the carpometacarpal joints of cattle. The articular cartilage 
shows early fibrillation and splitting of the matrix, distortion of the columns 
of cells, and cellular proliferation near the articular surface. The calcified 
zone of cartilage directly beneath the surface lesion is depressed, thinned 
out, and completely disrupted in several areas. (From Bauer and Bennett 
in J. Bone ev Joint Surg., 18: 1, 1936.) 


irregularities of apposing joint surfaces 
serve a double purpose, that of stabilizing, 
or locking, the joint and that of distributing 
weight over the joint surface and to the 
underlying bone. Joint surfaces are so 
molded that weight transmission is cen- 
tered in appropriate areas no matter which 
of the natural joint postures is assumed. 
These areas of weight concentration vary 
with the joint posture at any particular 
time. When one area of a joint is subjected 
to the repeated traumatizations of an 
abnormally increased load for that par- 
ticular area, degenerative changes appear 
in the articular cartilage at the site of 
traumatization. 

In view of the fact that the greatest 
summations of pressure and _ counter- 
pressure in the body are found in the feet, 
It is not surprising that the abnormally 
distributed loads present in the condition 
of subtalar dystrochoides should produce, 
or hasten, degenerative changes in the 
pedal joints. This degenerative type of 


thritis,”’ or ‘‘osteoarthritis.” The pathologic 
changes in the articular cartilage are those 
first described by Nichols and Richardson’ 
in their discussion of degenerative arthritis. 

The earliest evidence of degeneration is 
fibrillation of the articular cartilage in the 
area of abnormal pressure. (Fig. 10.) 
Fibrillation is the result of cracking or 
splitting of the fine collagenous fibers that 
form a network in the hyalin matrix. Close 
to the surface these fibers parallel the 
perichondrium, but in the deeper portions 
they assume a radial direction between the 
columns of cartilage cells. Splitting of the 
cartilage takes place perpendicular to 
the joint surface. The cartilage cells in 
these perpendicular cracks swell and dis- 
integrate and many of them are set free, 
along with small bits of hyalin matrix. As 
a result, there is a marked disruption of the 
perpendicular arrangement of the columns 
of cells. Eventually, the degenerative 
process extends through the cartilaginous 
plate and down to the zone of calcified 
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cartilage which becomes flattened and 
broken so that the underlymg bone is 
exposed. At this stage, the articular 
cartilage presents an uneven and deeply 
pitted surface. In these eroded pits, the 
exposed bone is hardened and polished by 
daily friction and pressure to form the 
eburnated bone that is characteristic of 
degenerative joint disease. The underlying 
marrow spaces are compressed and the 
trabeculae are markedly thickened as 
the bone progressively is condensed. 

The erosions and depressions of one 
articular surface are filled in by peri- 
chondrial projections from the apposing 
bone forming the joint. These irregularities 
of the apposing joint surfaces may inter- 
lock to such a degree that motion is 
impaired, and in this event, an ankylosis 
by deformity is said to be present. 

While there is very little, if any, tend- 
ency toward repair of the destroyed 
cartilage,® there is proliferation and even- 
tual ossification of the intact intervening 
cartilage and of the peripheral cartilage. 
These proliferative changes usually are 
late manifestations and may not begin for 
years. Early or late, there occurs a hyper- 
plasia of the perichondrium at the junction 
of cartilage and capsule. This irregular and 
nodular peripheral hyperplastic tissue Is 
transformed in time into cartilage and 
finally into bone. 

The ossified projections at the periphery 
of the articular surface result in an increase 
in size of the end of the bone. The irregular 
contour of the bone end can be palpated 
through the skin and the larger nodules 
project to such an extent as to impart to the 
skin an irregular contour. These nodules 
are known clinically as Heberden’s nodes. 
The shape of the joint surface frequently is 
changed sufficiently to produce subluxa- 
tions of the joint. 

Degenerative joint disease is not accom- 
panied by true ankylosis. There may be, 
however, some limitation of motion result- 
ing from the ankylosis by deformity that 
has been mentioned. 
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Rigidity. The rigidity that supervenes 
in habitually pronated feet of long standing 
is a common clinical observation. It is not 
a direct result of the arthritic changes 
described above, but is due to the struc- 
tural shortening of the soft tissues about 
the joints. 

Shortening of the soft structures about 
the joints includes not only the muscular 
contractures described in the discussion 
of muscle spasm, but also the shortening 
that takes place in all the tendinous and 
ligamentous structures in the foot. There 
is a diffuse periarticular fibrosis in which 
the separate tendinous, nervous and vas- 
cular tissues become shortened and ad- 
herent to each other. Pathologically the 
changes are similar to those described by 
Gordon’ as occurring in the foot or hand 
in the wake of some proximal injury to the 
leg or forearm. 

Two factors are operative in this diffuse 
periarticular fibrosis; lymphatic obstruc- 
tion and increased tension in the connective 
tissues. Gordon has demonstrated clinically 
the relationship between local edema and 
fibrous tissue overproduction. He considers 
the fibrous tissue hyperplasia as a response 
to lymphatic stasis similar to the connec- 
tive tissue hyperplasia of elephantiasis or 
the fibrosis of macroglossia, in which 
condition there is chronic lymphatic ob- 
struction. That there is lymphatic stasis 
with local edema in the habitually pronated 
foot is a common observation. Its occur- 
rence is doubtless an expression of the 
inefficient lymphatic and venous return 
flow consequent upon improper muscular 
action and upon the actual lymphatic 
obstruction resulting from compression of 
the vessels over bony prominences in the 
distorted foot and leg. 

In addition to lymph stasis with local 
edema, there is another factor responsible 
for the overproduction of fibrous tissue and 
this is the increased tension in the connec- 
tive tissues. The relationship between 
fibrous tissue hyperplasia and increased 
tension in the tissues was expressed by 
Adami” long ago: “Where there is any 


4 
oe 


3 16 American Journal of Surgery 


force in action tending to draw apart, and 
pull upon the constituents of the tissues, 
whether the force acts from without or (as 
in cases of increased effusion of lymph) 
from within the tissues—when, in short, 
there is a strain upon the components of 
the tissues, then, if we regard the work of 
the connective tissue, as is most plausible, 
as having to bind together and support the 
other tissues, undoubtedly that work is 
increased, and granting that at the same 
time the nutrition remains good, we have a 
condition favorable to increased growth.” 

Fibrous tissue hyperplasia, induced by 
the abnormal tension in the connective 
tissues, is perhaps the chief influence in 
bringing about the rigidity encountered in 
habitually pronated feet of long standing. 
The fact that rigidity in these feet can be 
overcome by manipulation, forces one to 
this conclusion. The interlocking projec- 
tions of the apposing joint surfaces are no 
doubt responsible to a minor degree for 
some limitation of motion but these are not 
a major cause. The manipulation that 
ordinarily is employed with good clinical 
results could not break off these projections 
and obviously it could not have any effect 
in the presence of a true bony ankylosis. 
Connective tissue tension probably over- 
shadows lymph stasis as a factor inducing 
fibrous hyperplasia. 


SUMMARY 


Subtalar dystrochoides is suggested as a 
substitute for the terms weak foot, flat 
foot and pronated foot. In the postural 
disturbance denoted by these terms the 
alterations of the bones comprising the 
foot are in reality consequences of a me- 
chanical distortion of the column that 
supports the superstructure on the foot. 
The distortion consists of an internal rota- 
tion of the femoral-tibial-astragalar column 
in the subtalar joint and is an expression 
of the rotatory moment developed by 
the gravital force of the superincumbent 
weight. The astragalus, as a component 
part of this column, moves with it and 
becomes internally rotated and _ plantar- 


Graham—Weak Foot 


NovEMBER, 1938 


flexed in its relationship to the underfoot. 
The term subtalar dystrochoides connotes 
a malrotation of the femoral-tibial-as- 


tragalar column working in the subtalar 
joint. 


When the astragalus is shifted medially 
on the calcaneus by internal rotation, the 
calcaneus is tilted in such manner that its 
outer edge is lifted from the ground, and 
the tilting motion is accompanied by an 
abductory movement. The forefoot, bound 
firmly to the calcaneus, follows the prona- 
tory lead of this bone. 

The plantigrade relationship between 
the foot and the ground in the presence of 
pronation is made possible by certain com- 
pensatory readjustments in the underfoot. 
The compensatory movemerts are expres- 
sions of the counteraction from the floor 
and are executed in the midtarsal joints. 
They are manifested as extension, abduc- 
tion and supination of the forefoot against 
the backfoot. 

The opposing force that is developed to 
maintain the equilibrium of the rotatory 
moment of gravital force is found in the 
extrinsic and intrinsic foot muscles. A 
tension greater than the normal tension, or 
physiological tone, is developed in these 
muscles. As the gravital rotatory moment 
increases, muscle tension increases and the 
continuous increase in tension is recognized 
clinically as muscular spasm. Muscular 
spasm leads eventually to muscular 
contracture. In this state there exists a 
permanently increased tension that is 
accompanied by anatomical shortening and 
histological alteration of the muscles. 

From the clinical point of view, the 
pressure alterations of subtalar dystro- 
choides produce their most discomforting 
effects on the skin. These pathologic 
changes are recognized as callosities and 
corns. 

In the presence of the joint malpostures 
that are described, weight transmission 
through the pedal joints, from one bone to 
the next, is adapted neither to the internal 
architecture of the bones nor to their 
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articular surfaces. The result of this faulty 
transmission of weight to and through the 
bones is a series of anatomic changes that 
are grouped under the heading of arthritis. 
The pathologic changes occur mainly in 
the articular cartilages and are character- 
istic of the degenerative type of joint 
disease. 

In habitually pronated feet of long stand- 
ing, rigidity supervenes. This is not a direct 
result of the arthritic disturbance but is 
due to a structural shortening of the soft 
tissues about the joints and takes the form 
of a diffuse periarticular fibrosis. 
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Tue honor of having first described a case [of pulmonary cancer] belongs 
to Morgagni. In 1761, in his work “‘De Sedibus et Causis Morborum,”’ he 
presented an instance in which necropsy revealed an ulcus cancrosum of the 


lung. 


From—‘“ Primary Carcinoma of the Lung” by Edwin J. Simons (Yearbook 


Publishers). 
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MUSCULAR RHEUMATISM AND SPINA BIFIDA OCCULTA 


R. J. Dirrricu, M.D. 


Orthopedic Surgeon, Mercy Hospital 


FORT SCOTT, KANSAS 


USCULAR rheumatism is an affec- 
tion of skeletal muscle, charac- 
terized by tenderness to pressure 

and by pain on stretching. It is a condit:on 
which is apparently little known by medical 
men in this country. From a study of the 
monograph by Port! it is evident that 
skeletal muscle may be the seat of many 
disabling conditions. Thus it is emphasized 
that muscular rheumatism has, as its 
principal characteristic, a localized but 
definite tenderness to pressure. Such areas 
may be found in any portion of the muscle 
substance or tendon; they may be single 
or multiple in the same muscle; and at the 
point of tenderness, it is possible for the 
experienced hand to palpate small, hard, 
spindle-shaped nodules (Muskelknétchen) 
in the muscle substance. It is further 
pointed out that such findings are not 
confined to any muscle or set of muscles. 
Rather, it is invariably possible, on careful 
examination, to note a widespread involve- 
ment of muscle tissue. 

Spina bifida occulta is a congenital 
malformation of the spine, consisting of a 
lack of complete fusion of some of the 
constituent portions, usually the laminae. 
The favorite location of such defects is 
the lumbosacral region, particularly the 
upper two or three sacral segments. The 
importance of spina bifida occulta is due, 
not so much to the presence of the bony 
defect, as it is to the presence of intraspinal 
changes, which are invariably observed in 
combination with the osseous malforma- 
tions. Thus it is seen from reports of 
autopsies and operative findings, that the 
spinal canal contains variable amounts of 
tissue, so arranged that it is in close rela- 
tionship to the nerve roots, thereby 
interfering with the normal function of 
the latter. The abnormal tissues consist 
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mostly of fat tissue with varying amounts 
of fibrous tissue and muscle. 

It is my intention to show that muscular 
rheumatism is a very common ailment, 
associated with disabilities of the lower 
extremities; that it is invariably combined 
with roentgenographic evidence of sacral 
spina bifida occulta; and that it is very 
probably due to disturbances of nerve 
function produced by the abnormalities 
within the sacral canal. The material 
available for study consists of ten patients 
who were subjected to operation. 


SUBJECTIVE SYMPTOMS 


The principal complaints of patients 
with muscular rheumatism are pain, de- 
formity and excessive fatigue at ordinary 
exertion. The pain is usually located in 
the plantar structures of the feet or the 
posterior muscles of the calf of the leg. It 
is most conspicuous during activity, but 
may be present while the patient is at rest. 
In some instances the pain radiates to the 
thigh or the gluteal region, and in fact 
may be manifested chiefly in these areas. 
Deformity of the feet consists most often 
of a pes equinus and not infrequently 
this is combined with varying degrees of 
pes varus or pes valgus. Excessive fatigue 
of the muscles is noted by the patients or 
their parents during any form of muscular 
activity, whether at work or at play. As 
a rule, all these symptoms are more 
pronounced on one side than on the other, 
or are even entirely confined to one side 


of the body. 


OBJECTIVE FINDINGS 


In the examination of the patients it is 
frequently possible to see static deformities 
of the feet, as pes valgus or pes varus. 
The longitudinal arch of the foot may bein a 
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position of pes planus or pes cavus. The 
most common deformity is a pes equinus 
which may be due to a structural shorten- 


Fic. 1. Case 1. Roentgenogram of sacrum, 
showing a narrow cleft of the first sacral 
segment. This is directed obliquely down- 
ward and to the left, ending in an irregular 
defect of the Iaminae of the first and second 
sacral vertebrae. 


ing of the posterior muscles of the leg, 
but which is more often the result of a 
spastic contraction of these muscles, this 
position being maintained as a means of 
avoiding pain in the muscles when they 
are stretched. The state of contraction is 
sometimes combined with a partial flexion 
of the knee in walking. (Fig. 10.) 

The most uniform and characteristic 
feature of muscular rheumatism is pressure 
tenderness of the muscles. This is a con- 
stant finding and is much more extensive 
than the complaint of the patient would 
indicate. Thus, in the feet it is invariably 
possible to find one or more small areas 
of tenderness in the short plantar muscles. 
Less often it is possible to elicit tenderness 
on the dorsum of the foot, either in 
the short extensor of the toes or the bursa 
sinus tarsi. 
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In the leg the most common site of 


tenderness is in the gastrocnemius-soleus 
group. Here it may be diffuse, or limited to 


Fic. 2. Case 1. Roentgenogram showing 
barium meal after twenty hours. Filling 
defect of descending colon. 


one or more small areas. Further, it is 
usually possible to elicit tenderness in 
either the invertors or the evertors of the 
foot, and at times in both groups. It is 
significant that in the presence of marked 
tenderness of the evertor-extensor group of 
muscles, no tenderness can be detected in 
the peroneal nerve. 

In the thigh, the principal points of 
tenderness are in the iliotibial band and 
in the upper portion of the tensor fasciae 
latae. ‘The quadriceps femoris, the ad- 
ductors and the hamstrings are rarely 
involved, and never as conspicuously as 
other muscles. 

In the gluteal region the muscles which 
are mostly affected are the gluteus maxi- 
mus and the gluteus medius. In both of 
these it is again possible to detect small 
localized areas which are distinctly sensi- 
tive to pressure, and separated by fields in 
which no such findings are evident. (Fig. 7.) 
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The lower spine, particularly the sacrum 
in the midline and at each side of the mid- 
line, as a rule shows very definite tender- 


Fic. 3. Case 1. Photomicrograph of fat 
tissue removed from sacral spinal 
canal and showing microscopic struc- 
ture of fat. 


ness. It was this feature which prompted 
a closer study of the bony construction of 
that region, and thereby resulted in the 
detection of the various forms of osseous 
maldevelopment. From the frequent obser- 
vation of such defects, it seemed that these 
could not be considered merely as forms of 
variation within normal limits. 

In a portion of the cases it is possible 
to elicit tenderness in the paraspinal 
muscles of the lumbar region, most promi- 
nent in the sacrospinalis muscle and 
regularly associated with spasm of that 
muscle. On further investigation, It is not 
unusual to find the muscles of the scapular 
region and the upper extremities similarly 
affected. In such cases tenderness is most 
common in the trapezius, deltoid, biceps, 
the upper portions of both the flexor and 
the extensor groups of the wrist and fingers, 
and at times the thenar and the hypo- 
thenar muscles. 

In the lower extremities, there is noted a 
mild or moderate degree of muscle spasm, 
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as determined from the consistency of the 
muscle bodies and the limitation of move- 
ment in the joints. In the muscles which 


Photomicrograph of 
same section as Figure 3, showing 
profuse fibrosis of fat tissue and 
hemorrhage. 


Fic. 4. Case 1. 


are found to be tender to pressure, it is 
regularly possible to evoke pain of varying 
degrees of intensity by stretching of these 
muscles. While this feature is noticeable 
at all joints, it is particularly conspicuous 
in performing the straight leg raising test 
and in dorsiflexing the foot. In these there 
is practically always a definite restriction. 

The tendon reflexes show in most 
instances distinct disturbances. The knee 
jerks are most frequently absent or greatly 
diminished in their reaction. They may, 
however, be normal! and rarely they are 
hyperactive. Ankle jerks are usually absent 
or diminished. Occasionally an ankle clonus 
is detected. The Babinski sign is, as a rule, 
negative. 


ROENTGENOGRAPHIC FINDINGS 


Discussion of this feature is limited to 
consideration of the changes seen in the 
lumbosacral region, more accurately the 
upper segments of the sacrum, as it is in 
this particular location that spina bifida 
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occulta is most commonly found. Here 
it may assume the form of a spinal cleft 
or incomplete fusion of the laminae, usually 


Photomicrograph of in 
through the cleft at S.I. The cleft is occupied 
by dense fibrous tissue with islands of fat 
tissue both anterior and posterior to it. 


Fic. Case 1. 


those of the first sacral segment. This form 
is most common in children and adoles- 
cents. More often the laminae of the first 
sacral vertebra are united in the midline 
and bony defects of the laminae are seen 
below that level. They may appear on 
either or both sides of the midline; they 
are round, oval or irregular in shape, and 
are situated in the laminae of the first, 
second and third sacral segments.? Many 
of these forms of defect are considered 
normal variations in development. It has 
however, been determined that even such 
minor features are in all respects identical 
with more severe forms of spina bifida 
occulta. This conclusion is reached most 
strikingly by finding at operation the usual 
intraspinal changes, which constitute the 
only significant factor in connection with 
the spinal anomaly. Further, by study of 
microscopic sections of the bone (Fig. 5) 
at the level of the defects, it is convincingly 
demonstrated that the anatomic arrange- 
ment and the developmental features are 
in all respects, except extent, similar to 
those of more formidable forms of spina 
bifida occulta. Thus, it may be said that 
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all the criteria are met, to confirm von 
Recklinghausen’s theory of an intra-uterine 
transposition of tissue.® 


Fic. 6. Case 1. Roentgenogram of barium meal 
after twenty hours. Taken sixteen months 
after operation. Shows more relaxed condition 
of descending colon. 


VISCERAL SYMPTOMS IN SPINA BIFIDA 
OCCULTA 


The principal visceral manifestation is 
constipation, which was noted in the 
history of five of the patients in this series. 
They stated that they had very sluggish 
bowel action, which made it necessary for 
them to use cathartics several times a 
week or even daily. From theoretical 
considerations, it was suspected that this 
might be due to the action of harmful 
influences on the sacral parasympathetic 
nerves. By radiographic study of the 
barium meal, it was seen (Fig. 2) that there 
was a filling defect of the descending colon. 
This was interpreted as a spasm of that 
portion of the bowel. It was noted further, 
that such a filling defect was present not 
only in those patients who complained of 
obstinate constipation, but also in those 
cases in spina bifida occulta where there 
was no apparent disturbance of bowel 
function. 

Following operation, constipation was 
eliminated in four of the patients. The use 
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of cathartics was no longer necessary and 
the stools were more normal. For a number 
of months after operation, there was no 


Fic. 7. Case 11. Photograph of patient 
taken shortly before operation, show- 
ing deformity of left hip. Markings 
on skin show locations where muscle 
tenderness was found. 


significant change in the appearance of 
the barium meal on _roentgenographic 
examination. While there is, in some 
instances, a noticeable relaxation of the 
spastic state of the colon, this feature is 
far less prominent than the subjective im- 
provement which follows operative treat- 
ment. (Fig. 6.) 

While these phenomena appear fairly 
clear in the few studies which have been 
undertaken, it is realized that further 
investigations are necessary before any 
final conclusions can be reached. It would 
seem, from the information which has been 
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obtained, that whatever influence may be 
responsible for the elimination of con- 
stipation affects not only the motility of 


Fic. 8. Case 11. Roentgenogram showing Ium- 
barized first sacral vertebra, a cleft in the 
lamina of the second sacral on the left, and a 
bony defect between the laminae of the first 
and second sacral segments. 


the bowel but also the process of absorp- 
tion. Whatever restoration of function is 
obtained, is very obviously the result 
of the operation. The most probable 
mechanism by which this is accomplished 
is the reéstablishment of the disturbed 
function of the sacral parasympathetic 
nerves. The results thus obtained in 
relieving constipation seem to be perma- 
nent, as several patients have had no 
recurrence for more than a year following 
operation. 


PATHOLOGIC FINDINGS 


The abnormalities which are encountered 
are principally those seen within the spinal 
canal during the course of the operation. 
In the cases presented here, only the sacral 
portion of the spine is considered. In 
performing the operation which consists 
of a laminectomy of the upper sacral 
segments, it is frequently possible to 
note the bony defects of the spinal, as 
aplasia or hypoplasia of the spinous 
processes, or the various defects of the 
Iaminae. These as a rule correspond 
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closely to what might be expected from 
the roentgenographic appearance. In re- 
moving the laminae, fibrous bands of 


# 


Fic. 9. Case 11. Roentgenogram showing a 
wide cleft of the first sacral segment. 


varying thickness are seen, extending 
between the ventral aspect of the laminae 
and the contents of the canal. (Fig. 13.) 
As these are usually under tension, it is 
necessary to cut the larger cords. For 
that reason it is often impossible to trace 
them in their course within the canal. 
In some instances, it is easy to see the 
attachments to the lower end of the dural 
sac. Most frequently they are seen to end 
in masses of fat tissue which envelops the 
nerve roots lateral and distal to the dura. 
The amount of fat tissue varies greatly. 
It is loosely adherent to the dura or the 
nerves, and as a rule, soft and friable, so 
that it is necessary to remove it in small 
pieces. (Figs. 12 and 13.) 

Microscopic examination of the cords 
of tissue attached to the laminae shows 
them to be composed of dense fibrous 
tissue, with small amounts of fat tissue. 
The masses of fat tissue are composed of 
adult fat, divided into lobules by fibrous 
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tissue septa. In some instances, the fat 
tissue is replaced by new fibrous tissue. 
Evidence of inflammation and old hemor- 


Fic. 10. Case 1v. Deformity of foot 
and knee. 


rhage are common findings. (Figs. 3 and 4.) 
In a few instances calcification or the 
presence of small amounts of striated 
muscle are evident. 


LABORATORY DATA 


Blood Examination. Thisusually reveals 
a moderate degree of anemia, the hemoglo- 
bin varying between 70 per cent and 80 per 
cent, and the erythrocyte count between 
3,000,000 and 4,000,000. The leucocyte 
count and the differential cell count show 
no significant changes from the normal. 

Urine Analysis. In the majority of 
cases indicanuria is detected. In two 
cases in this series, albuminuria was 
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noted. In one of these granular casts were 
also found. 

Spinal Fluid. Preoperative examina- 


Fic. 11. Case 1v. Roentgenogram showing cleft 


of fifth lumbar. Also a defect, less prominent, 
in the laminae of the first sacral. 


tion of the spinal fluid was not undertaken. 
In nine of the patients, specimens of fluid 
were obtained at operation, when the dural 
sac was exposed. All showed an abnormal 
cell count. In eight of the specimens the 
count varied from 16 to 75 cells per c.mm. 
In the other case the count was 708 cells 
per c.mm. The differential count, made 
in four of the specimens, showed that small 
lymphocytes comprised from 80 to 100 
per cent of the cells. Tests for globulin 
were negative and the sugar content was 
normal in these four specimens. 


TECHNIQUE OF OPERATION 


All operations were performed under 
avertin-ether anesthesia. With the patient 
in the prone position on the table, the foot 
and the head of the table are lowered to 


Dittrich—Muscular Rheumatism 


NovEMBER, 1938 


produce flexion of the hips. This position 
corrects the lordosis of the lumbar spine. 
The skin incision extends from the 


Photo- 
graph of particles of fibro- 


Fic. 12. Case 


adipose tissue removed 
from sacral canal. (Actual 
size.) 


spinous process of the fourth lumbar 
vertebra to that of the fourth sacral. 
The muscles are reflected to expose the 
laminae of the upper three sacral segments. 
After outlining the section of bone to be 
removed, which usually includes the first, 
second and a part of the third sacral 
laminae, the bone is cut through with a 
mallet and osteotome. The section of 
bone is then lifted out, beginning at the 
lower end. This requires a certain amount 
of caution, due to the presence of fibrous 
cords extending between the laminae and 
the contents of the canal. As these struc- 
tures are identified, they are cut with 
instruments. This is followed by removal 
of any other pathologic structures within 
the canal, such as deposits of tibro-adipose 
tissue overlying the dural sac and the 
nerve roots. This tissue is always soft and 
friable and is, therefore, difficult to re- 
move with instruments. The most suitable 
method by which removal may be accom- 
plished consists of scraping it off gently 
with a blunt instrument, as a grooved 
director. It has always seemed useless to 
attempt to remove all of this tissue, and 
for practical purposes it is unnecessary 
to do so. 

It has been the writer’s custom to insert 
a drain consisting of a wick of soft rubber 
and extending into the spinal canal, in 
the upper part of the incision with the 
object of preventing formation of a hem- 
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atoma. It is removed in twenty-four to a few days. Fecal impaction, with more or 


thirty hours. 
In several instances, where drainage was 
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evidently inadequate, the incision opened 
spontaneously in about ten days after 
the operation and discharged large amounts 
of serous blood-tinged fluid, containing 
small particles of fat tissue. From the 
nature of the drainage, it was believed that 
this was due to the presence of fat particles 
remaining in the wound, and these with a 
hematoma acting to produce an aseptic 
abscess. 


POSTOPERATIVE COURSE AND RESULTS 


Aside from general postoperative care, 
no special form of treatment Is necessary. 
Serious complications have not developed. 
In two cases, drainage of blood-tinged fluid, 
containing small particles of fat, has been 
noted. This may continue for several weeks, 
but ceases after the length of time and 
healing of the incision takes place. When 
spinal fluid is obtained at operation, it Is 
not unusual to note its seepage, in spite 
of all precautions which may be taken 
to avoid it. This, however, also ceases after 


less generalized abdominal tenderness and 
palpable hard masses in the descending 


10 

Fic. 13. Photograph of specimens removed at operation from one of the 
patients. Large specimen shows ventral surface of laminae. Upper 
narrow portion represents laminae of fifth lumbar. In lower portion 
are shown three fibrous bands of tissue attached to the surface of 
the bone. Small particles nearby are specimens of fat and fibrous 
tissue removed from the sacral canal. 


colon is occasionally encountered and 
when it develops is overcome by enemas. 

The symptoms and findings for which 
treatment was undertaken begin to im- 
prove shortly after operation. On the fifth 
or sixth day, muscle tenderness is greatly 
diminished. At this stage the muscles 
which previously were firm and inelastic, 
become soft and relaxed. The patients 
are more able and more willing to execute 
movements which previously were difficult 
or impossible, due to pain or spasm. While 
tenderness of the muscles is at this time 
markedly diminished, it is, as a rule, 
possible to elicit this in a mild way for 
several months after operation. 

In ten ‘to twelve days after operation, 
patients are allowed to sit up for short 
periods of time. It is well at this time to 
watch for recurrence of symptoms, which 
occurs in some patients and may be a cause 
for alarm. From a few instances of this 
nature which have been observed, it seems 
that such a recurrence is very probably 
the result of edema in the operative field, 
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which in the sitting position is sufficiently 
dependent to favor such a process. When 
the patient is placed in the recumbent posi- 
tion, these symptoms promptly subside. 

From the twelfth to the fifteenth day 
after operation they are allowed to walk, 
and under favorable conditions may be 
discharged from the hospital in twenty 
to twenty-five days. Muscle tenderness, 
pain and spasm are eliminated. The 
muscles are soft and supple so that there 
Is a greater range of motion in the affected 
joints. Relaxation of the muscles is re- 
sponsible for correction of existing deformi- 
ties and improvement in gait. In addition, 
excessive fatigue, which constitutes one 
of the principal handicaps of patients so 
afflicted, is effectively eliminated, and 
patients find that they have endurance 
which enables them to participate in 
activities which have heretofore been 
impossible for them. There is no significant 
change in the tendon reflexes, whether 
these were previously normal, absent, 
diminished or hyperactive. 

The period of observation since operation 
in the present group varies from five to 
seventeen months. Two patients have been 
observed for five months, three for six 
to twelve months and five from twelve to 
seventeen months. In all cases muscular 
rheumatism was a feature of the clinical 
condition. This was determined from the 
presence of muscle tenderness in the lower 
extremities. In every case the typical 
roentgenographic findings and the patho- 
logic features at operation were demon- 
strable. In all the cases the clinical features 
characteristic of muscular rheumatism 
were eliminated. In a few there were other 
clinical conditions present, which were 
clearly not attributable to disturbance 
of function of the sacral nerves. 

As the ages of the ten patients varied 
between ten and twenty years, they are 
included within the group of school age. 
It is interesting to note that, of nine of the 
patients who were attending school at the 
time of onset of their disability, eight 
were advised by their family physician to 
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discontinue their school activities. Of 
these, five are known to have returned to 
school and the other three are engaged in 
activities which are fully as strenuous as 
school work. 


CASE REPORTS 


CasE1. W.S., white male, age fifteen years, 
was admitted to the hospital on May 12, 1936. 
He stated that about four weeks before pain 
developed in the calf of each leg, more severe 
on the left. This was noted when he arose in the 
morning, was aggravated by walking or stand- 
ing and disappeared when he was at rest. He 
could walk for only five to ten minutes, after 
which he became so fatigued that he had to rest, 
and even such exertion seemed to sap his 
strength. There was a stiffness or tightness in 
his legs, mostly about the knees. For eight or 
nine months he had noticed a swelling of his 
feet, so marked that he could not lace his shoes. 
Twisting his feet with his hands produced sharp 
pain. His hands and feet were cold most of the 
time and perspired freely. There had been a 
gradual progression of symptoms since onset. 

The family history indicated that his father, 
who was living, had migraine in a rather 
severe form, though not often. His mother, also 
living, had asthma. 

The boy had had a tonsillectomy several 
years previous. At three years of age he was 
suspected of having poliomyelitis and was given 
serum for this disease. He had attended school 
regularly until two years before. Each year 
since, however, his school activities had been 
interrupted by severe attacks of asthma in the 
fall of the year. He had sick headaches since he 
was four, but these, though at first quite fre- 
quent, had become less so in recent years. The 
last attack had occurred three or four months 
past. The headache was marked in the region of 
the left eye and the left occiput; the attack 
would begin at night and continue throughout 
the following day. ‘‘Heart trouble” had been 
present for four months; this consisted of a 
constricted or compressed feeling over the 
region of the heart and shortness of breath. He 
had had albuminuria for the past fourteen 
months. He had also been constipated all his 
life, so that cathartics were required almost 
daily. 

Examination. ‘The only abnormalities were 
those of the extremities and the spine. Hands 
and feet were abnormally cold and moist. No 
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deformity was evident in the feet when standing 
or walking. There was a mild restriction of 
motion in eversion, and dorsiflexion was barely 
possible to a right angle, at which point pain 
was produced in the posterior muscles of the 
leg. Straight leg raising was restricted on each 
side at 50 to 55 degrees from the horizontal. 

Motion of the spine was free in all directions 
except flexion, which was definitely limited 
and which produced a dull pain localized in the 
lumbosacral region. Pressure over the region 
of the upper part of the sacrum produced a 
dull pain. This was evident in the midline at 
that level and on both sides of the midline. 

Palpation revealed tenderness of the short 
flexor of the toes and the upper third of the 
peronei. Several points of tenderness were 
present in the gastrocnemius, mostly in the 
upper third and more marked in the medial 
portion. These findings were noted on both 
sides but were clearly more conspicuous on the 
left. In the gluteal region, tenderness was 
found at various points in the upper portions 
of the gluteus maximus and the gluteus 
medius. Here also it was more prominent on 
the left. 

Laboratory Data. While the patient was 
under observation at the hospital for two weeks, 
there was a persistent albuminuria which was 
not associated with any other findings of renal 
pathology. 

Roentgenograpbic Examination. (Fig. 1.) 
The spinous process of the first sacral vertebra 
was absent; a narrow cleft was noticed, directed 
obliquely downward and to the left, through 
the first sacral Iamina. At the lower end of the 
cleft was a wide defect, involving the second 
sacral lamina on the left. 

Study of the barium meal was undertaken, 
after discontinuing the use of cathartics. It 
was found that the meal had reached the as- 
cending and the transverse colon in eight hours. 
Practically no further progress was made during 
the next forty hours. The passage of the barium 
was delayed by an obstruction in the descend- 
ing colon, which was interpreted as a spasm of 
that portion of the bowel. (Fig. 2.) 

Treatment. Operation was performed on 
May 26, 1936. Upon reflexion of the muscles 
from the upper part of the sacrum, the cleft 
was located. At the lower end of this, the bone 
was very thin and an opening was accidentally 
made through the wall of the canal. From 
this opening about 15 to 20 c.c. of thin yellow- 
ish fluid escaped. This was thought to be spinal 
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fluid, though no subsequent investigation, the 
dural sac was found to be intact. The amount 
of bone removed included the first, second and 
a part of the third sacral laminae. There was 
no pulsation of the dural sac, the lower end of 
which was covered with a reddish gray tissue, 
which was soft, friable and very vascular. 
This tissue was seen to extend laterally and 
distally to cover some of the nerves. The tissue 
was nowhere firmly adherent. After removing 
this as completely as possible the incision was 
closed. 

Report of the pathologic examination of 
the tissue by Dr. C. A. Hellwig was as follows: 
“The soft tissue fragments consist of fat tissue. 
(Figs. 3 and 4.) Several areas represent adult 
fat tissue with narrow connective tissue septa 
dividing it into lobules. Several other areas 
consist of very dense hyalinized connective 
tissue which has replaced most of the fat tissue. 
In this very few fat cells are found here and 
there. There are small calcified areas and many 
deposits of hematoidin, indicating former 
hemorrhages. No cyst wall can be distinguished. 

“‘In the bone specimen representing the cleft 
of the spine, the space between the bones 
forming the cleft is occupied by dense fibrous 
tissue and fat tissue.” (Fig. 5.) 

The postoperative course was favorable. 
The patient was confined to bed for twelve 
days, after which he was allowed to be up. He 
had no difficulty in resuming activity and soon 
noticed that sensation in his feet was improved. 
The pain and soreness in his legs diminished 
gradually. After two months he was entirely 
free from pain and was able to walk a distance 
of two miles without fatigue. At this time 
dorsiflexion of his feet was possible to 80 degrees 
and straight leg raising was possible to 110 
degrees without causing pain. 

The albuminuria present before operation 
disappeared while he was confined to bed, but 
reappeared when he became ambulant. It was 
believed to be an orthostatic albuminuria. 
There was no evidence of this in three examina- 
tions of the urine, during the past six months. 

The bowel function has shown a decided 
improvement. Since he has resumed his activi- 
ties, he has regular spontaneous evacuations 
and very rarely uses cathartics. A roentgeno- 
graphic study of the barium meal sixteen 
months after operation shows a distinct re- 
laxation of the descending colon and more 
rapid progress of the meal through the colon. 
(Fig. 6.) 
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Soon after operation, the patient volunteered 
the information that he had better use of his 
hands and fingers. This was noticeable chiefly 
when he was playing a guitar. 

This patient has been under observation for 
seventeen months since operation. He has had 
no recurrence of any of his former symptoms 
and considers himself in all respects normal. 
He attended school throughout the entire year 
and is at present continuing his school work. 
The attacks of asthma which for several years 
prevented school work, now appear in a mild 
form which does not handicap him. He is able 
to work at ordinary tasks. On several occasions 
he has walked over fields and rough ground for 
a distance of ten miles, without more than the 
usual degree of fatigue. 


Comment. The interesting features in 
this case are the large variety of com- 
plaints, the extent of the disability, the 
clear-cut pathologic changes in the spinal 
canal and the prompt relief which followed 
surgical treatment. 


Case ul. J. B., white female, age ten years, 
was admitted to the hospital in August 1934. 
About a year previously she had fallen from a 
swing and injured her Jeft hip. She was disabled 
shortly after by pain, deformity and a limp, and 
had been treated elsewhere for tuberculosis of 
the hip. 

The family history indicated that her mother 
died of tuberculosis, and her father states that 
he also had tuberculosis which, however, was no 
longer active. The patient herself had for 
several years been living with relatives who had 
active tuberculosis. 

On admission to the hospital she had a 
marked deformity of the left hip, in flexion, 
abduction and outward rotation. This was 
resistant to correction by manipulation. She 
had pressure tenderness about the hip 
anteriorly, laterally and posteriorly. Roent- 
genographic examination showed, in addition to 
the deformity, atrophy of the head and the 
neck of the femur and the acetabulum, and 
narrowing of the joint space in the left hip. 

Treatment consisted of placing the patient on 
a Bradford frame with traction for a period of 
several months. The deformity was corrected, 
after which the patient was placed in a hip 
spica. Immobilization by this means was con- 
tinued until December 1935. During this time 
she was seen at regular intervals. The hip 
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was in good position for function. No motion 
was detectable in the hip and there was no pain 
on forced manipulation. In the x-ray the joint 
line was partly obliterated, and it was felt that 
a firm ankylosis was present. The cast was 
discontinued and she was advised to use 
crutches and begin weight bearing. After one 
month there was no indication of any recur- 
rence of symptoms. 

She was not seen again until July 1936. The 
deformity had recurred (Fig. 7), and the hip 
was found to be very rigid and firmly fixed. 
No motion was detected. Traction for a week 
corrected the deformity noticeably. 

On examination it was found that she had 
pressure tenderness at various points in the 
upper third of the gluteus maximus and the 
upper portion of the tensor fasciae latae on 
the left. This was present also on the right, 
though not so pronounced. She had tenderness 
of the sacrum in the midline and on both sides 
of the midline. This was also noticeable in the 
muscles of the Iumbar region on both sides. 
Here it was more definite on the left though it 
was more extensive on the right. Tenderness 
was found in the iliotibial band on both sides; 
further in the gastrocnemius and tibialis poste- 
rior on both sides. 

Straight leg raising was not restricted. Knee 
jerks and ankle jerks. were absent. 

Roentgenographic examination (Fig. 8) 
showed a lumbarized first sacral vertebra, and a 
cleft of the second sacral segment at the left 
of the midline. The left hip showed a moderate 
degree of atrophy of the head and the neck of 
the femur and narrowing of the joint space. 
The findings in the sacrum were, of course, pres- 
ent at the time of the original examination, 
but were not considered important. 

At operation, August 19, 1936, the second 
and third sacral laminae were removed. A few 
fine adhesions were found between the laminae 
and the intraspinal structures. The end of the 
dural sac and the adjacent nerves were covered 
with a thin layer of fat tissue which was re- 
moved in small pieces. The spinal fluid was 
clear and contained 52 cells per c. mm. 

Report of pathologic examination of tissue 
by Dr. C. A. Hellwig: “‘Grossly, small pieces of 
fat tissue, yellow in color and soft. Micro- 
scopically, they consist of fat tissue. There are a 
few areas of fibrous tissue, with fibrocytes 
but without evidence of inflammation.” 

Recovery from operation was favorable. 
Ten days after operation tenderness of the 
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muscles was greatly diminished. Three weeks 
after, the pain and tenderness were eliminated, 
the hip was still in the position of deformity and 
no motion was detected in the joint. 

The patient was seen several times since, the 
last time on May 30, 1937. The deformity was 
very noticeably corrected, the position of the 
hip being one of 40 degrees flexion, 15 degrees 
abduction and no outward rotation. This had 
taken place without any form of treatment since 
the operation. She had a slight limp, though 
much Jess conspicuous than previously. She is 
able to undertake physical activities much more 
easily than before without being fatigued and 
she states that she is not greatly handicapped 
physically. The hip was ankylosed in a position 
favorable for function. The ankylosis is fibrous. 


Comments. This case illustrates the 
possibility of confusion in diagnosis. The 
disease in the hip is probably a non-specific 
arthritis. Also, it presents evidence of 
muscle influence in producing deformity. 
This is demonstrated by the recurrence 
of deformity after immobilization, and 
even more strikingly by the spontaneous 
correction after elimination of the muscle 
disorder. 


Case 11. E. Y. E., white female, age 10 
years, was seen in December 1936, when she 
complained of pain in her feet when walking. 
She had a progressive deformity of both feet, 
became tired easily on slight exertion and had 
difficulty in going up and down stairs. A dis- 
turbance of gait was noticed by her parents. 
At times she had a severe cramping pain in her 
fingers. 

The patient had been constipated for a num- 
ber of years and this was sometimes associated 
with headaches. For about three years pre- 
viously she had had a mild but persistent 
albuminuria, and for several years urgency and 
frequency of urination. Her disability was such 
that she was advised by her family physician 
to discontinue school work. 

The patient was obese in type, presenting an 
adenoid facies. Her tonsils were small and 
cryptic and there was no cervical lymph node 
involvement. 

In walking she took short steps and appeared 
ataxic. She had a bilateral pes valgus with an 
equinus deformity of 20 degrees, and also a 
prominent lumbar lordosis. 
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The muscles were firm in consistency. Pres- 
sure tenderness was elicited in the upper part 
of the sacrum, in the gluteus maximus and the 
tensor fasciae latae. In the leg, tenderness was 
present in the gastrocnemius-soleus group on 
each side and in the peronei on the left. The 
short plantar flexors were tender on each side. 
There was no tenderness of the peroneal nerve. 
The knee jerks were irregularly obtained though 
otherwise normal. 

Urine examination indicated a mild al- 
buminuria and a few granular casts in the 
centrifuged specimen. 

Roentgenographic examination (Fig. 9) 
showed a wide defect of the lamina of the first 
sacral segment. In this there was evidence of 
bone formation only in the lateral portions of 
the laminae. A less conspicuous and narrower 
defect was noticeable in the lamina of the 
second sacral vertebra. 

At operation, performed January 2, 1937, it 
was found that the spinal canal at the level of 
the first and second sacral segments was covered 
only by muscle and a thin layer of cartilage. 
The lamina of the third sacral was bony. A 
few moderately heavy bands of fibrous tissue 
were present, extending between the lamina of 
the second sacral segment and the nerve roots. 
A few small particles of fat tissue were removed 
from the nerves distal to the dural sac. The 
spinal fluid was clear and contained 29 cells per 
c. mm. 

Dr. C. A. Hellwig reported the pathologic 
examination as follows: “‘ Microscopic examina- 
tion of the tissues shows them to be composed of 
fat tissue which is mostly replaced by fibrous 
tissue, with many spindle cells and round cells. 
Several small deposits of hemosiderin are 
noticed.” 

The postoperative course was complicated 
by an attack of influenza, which began about 
five days after operation. In addition, there was 
a profuse discharge of serous blood-tinged 
fluid containing small particles of fat. Healing 
of the incision was complete about two weeks 
after operation. When the patient was dis- 
charged from the hospital, four weeks after 
operation, the muscles were soft and relaxed 
and showed only mild tenderness. 

She was examined several times since then, 
the last time approximately nine months after 
operation. Several months ago she had a 
tonsillectomy. At present she is going to school 
and states that she is much less handicapped in 
going up and down stairs. She has no pain in 
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her legs and has more endurance in physical 
activities; she falls down less frequently in 
walking or running. Constipation has been 
eliminated and urgency of urination is much less 
noticeable. There is no tenderness of any 
muscles. Equinus deformity is still present, 
though she can easily get her heels to the floor 
in walking. Knee jerks are more regularly 
obtained. 

Urine analysis on three different occasions 
since operation showed small amounts of pus, 
but no albumin or casts. 


Comment. Probably the most signifi- 
cant feature presented here is the combina- 
tion of a rather severe disability and 
relatively insignificant pathologic altera- 
tions. In this connection it is to be con- 
sidered that there is no certain method 
of determining the precise mechanism 
by which the various symptom complexes 
are brought about, except that they can 
with reasonable certainty be attributed 
to the abnormalities which affect the sacral 
nerves. Also it is to be remembered that 
it requires very little disturbance to upset 
the function of the nerve elements. In 
this case the postoperative discharge of 
fat particles was probably beneficial in 
eliminating some of the pathologic struc- 
tures which undoubtedly were overlooked 
at the time of operation. 


Case Iv. M.C., white female, age 10 years, 
was admitted to the hospital on May 24, 1937. 
She had had attacks of pain in her left leg since 
she was two years old, which would last a few 
days to a few weeks, and which made it neces- 
sary for her to walk on her toes in order to 
avoid pain. She never had any great disability 
from this until the last attack which began 
four months before admission. There was great 
difficulty in climbing stairs, and the child 
could walk a distance of only one-eighth ofa mile, 
due to fatigue and pain in her left leg. At the 
time of onset of her attack, she was advised by 
her family physician to discontinue her school 
work. 

She had had no serious illness with the 
exception of several attacks of tonsillitis. She 
was, however, habitually constipated and had 
to use cathartics frequently. 

The patient stood and walked on the toes of 
her left foot and with the knee flexed. (Fig. 10.) 
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Dorsiflexion of the left foot was restricted at 
115 degrees due to pain, but the left knee 
could be extended to 125 degrees without pain. 
In the left foot, marked tenderness was present 
in the plantar muscles and also in the dorsal 
muscles, while in the leg, tenderness was 
elicited in all groups of muscles. The same was 
true of the muscles in the right leg and foot, 
though less pronounced. Mild tenderness was 
noticed in the peroneal nerve on each side. The 
quadriceps femoris and the adductors of the 
thigh were moderately tender on each side, and 
the tensor fasciae Jatae and the gluteal muscles 
on both sides showed a very marked tenderness. 
Straight leg raising was restricted at 45 degrees 
on the right and at 35 degrees on the left. 

In the upper extremities, tenderness was 
elicited in the flexors and the extensors of the 
fingers, the biceps, triceps, deltoid and the 
scapular muscles on each side. 

In the spine, tenderness was present in the 
paraspinal muscles of the Iumbar region and 
in the upper portion of the sacrum. 

The knee jerks and ankle jerks were normal. 

Roentgenographic examination (Fig. 11) 
showed a cleft of the fifth lumbar and the first 
sacral laminae. 

At operation May 28, a laminectomy of the 
upper three sacral segments was done. The 
dorsal wall of the sacrum consisted of muscles 
and a thin layer of cartilage. At the level of 
the second sacral lamina, a cord of fibrous 
tissue I to 2 mm. in thickness was attached to 
the Iamina on its ventral surface, fastened to 
the fat tissue overlying the dural sac and the 
nerve roots. There was a moderate amount of 
fat tissue dorsal and lateral to the dural sac 
and also covering the nerves distal to the sac. 
(Fig. 12.) 

Spinal fluid obtained at operation was clear, 
contained 27 cells per c.mm., no globulin and 
no abnormal amounts of sugar. The cells were 
all small lymphocytes. 

Report of pathologic examination of tissue 
by Dr. Hellwig: “‘In the fat tissue are found 
small areas of connective tissue with very few 
cells. Blood vessels are scanty. There are no 
inflammatory changes.” 

The postoperative course was favorable, and 
about a week after operation there was a 
marked decrease of tenderness in the muscles. 
The patient could voluntarily correct the 
deformities which had been present. After 
another week she became ambulant, and several 
days later she was discharged from the hospital. 
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She was seen again two months after opera- 
tion, when she stated that her left foot was 
painful at night following heavy exertion during 
the daytime. The pain, however, was different 
from that which she had previously. Constipa- 
tion was corrected. She stated that her fingers 
were more relaxed, and that at this time there 
was no tenderness in the muscles of the upper 
extremities. A slight limp was noticeable on 
the left, and both feet were in a position of 
marked valgus in standing and walking. In 
the left plantar muscles and in the left gastroc- 
nemius, there was considerable tenderness, 
but distinctly less than previously and also a 
different sensation. In addition, there was still 
a pronounced tenderness in the lumbar muscles, 
though less than before operation. 


Comment. This case furnishes an ex- 
ample of a serious disability and wide dis- 
tribution of clinical manifestations. There 
is reason to believe, from observations on 
other patients similarly afflicted, that relief 
of the most outstanding symptoms will 
be permanent. It is also to be expected 
that certain features of the clinical picture 
will show little or no change. This is 
particularly true of the pain and tenderness 
in the spinal muscles of the lumbar region. 
These are evidently not influenced by any 
disturbance which affects the sacral nerves. 


DISCUSSION 


From analysis of the cases in this series, 
it is evident that in muscular rheumatism 
It is invariably possible to demonstrate 
roentgenologic changes, characteristic of 
spina bifida occulta. In association with 
these it is regularly possible to demonstrate 
further, characteristic pathologic altera- 
tions in the spinal canal. The nature and 
the arrangement of the latter are such that 
they may undoubtedly be considered a 
source of irritation to the nerve roots. This 
is Shown most strikingly by the observation 
that removal of these structures provides 
relief from the symptoms. 

The mechanism by which the symptoms 
are produced is not entirely clear. It may be 
a direct effect of nerve disturbance, which 
appears to be the most logical explanation. 
However, the frequent association with 
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intestinal disorders, manifested subjec- 
tively or on roentgenographic examination, 
suggests the possibility of intestinal toxe- 
mia as a factor in the symptom complex. 
In many instances the muscular and the 
intestinal manifestations seem to go hand 
in hand so strikingly that this relationship 
must be considered. The observation that 
elimination of symptoms is more pro- 
nounced in muscles supplied by the sacral 
nerves would indicate a direct nerve 
effect. In some instances the elimination 
of disorders in muscles which are outside 
the influence of the sacral nerves might be 
interpreted as a systemic effect. This 
refers to muscles of the Iumbar region and 
those of the upper extremities. In all 
cases the muscles outside the field of 
influence of the sacral nerves are less 
prompt in their response and the benefits 
are less likely to be permanent. 


SUMMARY 


A study has been made of ten cases of 
muscular rheumatism. This is represented 
as a disability characterized by pain and 
tenderness of skeletal muscle and excessive 
fatigue of muscles on physical exertion. 
Regularly associated with such disorders 
are defects of the sacral spine, which are 
interpreted as spina bifida occulta, a 
term applicable to any congenital defect 
of the upper three sacral laminae. Com- 
bined with the osseous malformation are 
deposits of abnormal tissue within the 
spinal canal. These consist of (1) fibrous 
cords between the ventral aspects of the 
laminae and the nerve roots in the canal; 
and (2) masses of fibro-adipose tissue 
surrounding the nerve roots. These struc- 
tures are considered adequate to upset 
the function of the nerves. Surgical removal 
of the abnormalities results regularly in 
relief of symptoms. 
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RACTURE of the femur, either of 

the shaft or of the neck, remains 

a major catastrophe, and one that 
rightly should receive very careful con- 
sideration. The varying types of treatment, 
the newer schemes that from time to time 
are brought forward, and the changing 
methods, show that the prognosis in 
general is doubtful enough, so that the 
subject richly deserves the attention which 
it is now receiving. 

We have been trying a number of these 
newer ideas without as yet any settled or 
clear conclusions. But before going into 
that, we thought it advisable to establish 
a base line. In other words, it is wise to 
attempt to evaluate the results we have 
had in the past and see what results we 
may expect if we use the usual technique 
long in the hands of the profession. Then 
we can check any newer methods against 
this standard. 

In doing this we took a hundred cases 
of fracture of the femur from the files, 
cases that have been closed for several 
years, so that the end results may be fairly 
well known. These we have tabulated. 

Fractures of the femur are divided 
clinically and anatomically mto fractures 
of the neck and fractures of the shaft. 
The term “fracture of the neck of the 
femur” usually includes as well those 
intertrochanteric fractures which are clini- 
cally different and much less liable to 
non-union than those through the central 
portion or mid-portion of the true neck 
of the femur. Fractures of the shaft usually 
occur in the younger group, and fractures 
of the neck in the older. For the age 
grouping in our series, see Chart 1. 


In the treatment of fracture of the femur 
in the elderly patient one needs a type of 
“combined clinic” as has been recently 
used so successfully in the diagnosis and 
treatment of other diseases. In these cases, 
there must be close codperation between 
the physician, the surgeon and the radiolo- 
gist. Perhaps this is a step to the return 
of the general practitioner. 

The old expression of treating the patient 
and not the fracture has been gradually 
lost, and more recently the prime con- 
sideration has been to treat the fracture 
as the best way of treating the patient. 
But there is still an atom of truth in both 
points of view. 

Those elderly patients with general 
arteriosclerosis, cardiac disease, chronic 
nephritis, or at least renal arteriosclerosis, 
require very careful medical attention, 
and very careful nursing care, in addition 
to surgical attention for their injuries. 

The balancing of the exact amount of 
trauma the patient can stand in the reduc- 
tion of the fracture is important and a 
subject on which there are very few 
accurate criteria. This is one place where 
the art of medicine is still important, in 
addition to all the science we can call to 
our assistance. These patients certainly do 
better systemically if the fracture is 
properly reduced, but whether one can 
do it all at once or apply some more or 
less makeshift method, is an open question 
that must be decided for each individual 
case. 

The nursing care is of utmost impor- 
tance, and in the successful treatment of 
a group of these cases the whole-hearted 
codperation of the nursing staff is neces- 
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sary. There is an art in the care of these 
elderly patients, and the nursing personnel 
must realize it. It is doubtless a tedious, 
unexciting procedure to give such daily 


CHART I 
RESULTS IN FRACTURES OF FEMUR 


Poor| Died Un- 
known 


2 4 
Trochanters 8 2 
6 


Mid-Neck 2 


nursing care, but it is essential. Moving 
and caring for the individual must be 
carried out with the least possible trauma. 
Active motion within limits must be 
encouraged to increase peripheral circula- 
tion and prevent general joint and mus- 
cle atrophy. The nursing staff must be 
adequate. 

The patient with a fracture of the femur 
often comes from that portion of the 
population of moderate means or really 
poor. He usually cannot afford special 
nurses; even if he might afford them 
for a short illness, he certainly cannot 
pay for private nursing for the long period 
that is required in adequately treating 
fracture of the hip. As a result, the ward, or 
general duty nurse must care for most 
of these patients. In our own particular 
hospital, we feel that whatever measure 
of favorable results we have had, may be 
due to the fact that there were enough 
nurses on duty to give adequate care to 
these individuals, whether they were in 
private rooms or in the open wards. 

The general management of the patient 
is therefore most important, wholly aside 
from the specific method involved in 
treatment of the fracture itself. We speak 
only of hospital care, since home care, 
without extensive changes, is usually 
impractical. 

A house staff of experience is invaluable. 
Care for the patients’ bowels, proper doses 
of digitalis, of stimulants and sedatives 
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over a period of weeks—all these little 
homely details in the long run may spell 
the difference between success and failure. 
In the excitement of putting on a cast, of 


CHART II 
METHODS OF TREATMENT AND MORTALITY IN FRACTURES 
OF FEMUR 


No. of | Per Cent 
Cases Lived Mortality 


Shaft 


(b) Suspension 
(c) Extension 
(d) Untreated 


(b) Suspension 
(c) Extension 


(d) Untreated 


(b) Suspension 
(c) Extension 
(d) Untreated 


Totals 


Aver. Mort. 17.0 
per cent 


putting in a pin, or in arranging some 
elaborate system of weights and counter- 
weights, we must not overlook the impor- 
tant feature of daily general whole-hearted 
bedside care by the nursing and resident 
medical staff. The attending man must be 
close enough, if there is no resident 
physician, to see his patient daily or 
oftener. 

There is no medical cure for arterio- 
sclerosis and its associated disabilities, 
but its onset may sometimes be postponed 
or its effects ameliorated, by judicious 
medical and nursing attention. In the long 
run, there may be immense satisfaction 
in the results that are thus slowly and 
gradually obtained. 

In this series, we have used standard 
methods in the treatment of femoral 
fractures. If the patient is in generally 
good condition, if his physical age is 
good, even though his chronologic years 
may be many, we have used Whitman’s 


Type | Lrotal 

a | 

38 

27 | 

% 100 7 7 | 

5 I 4 

35 31 4 11.4 

Trochanters 

4 eer 28 24 | 4 

2) 1) 4) 

38 31 7 | 18.4 

Mid-neck | 

II 8 | 3 

5 | 2 3 

27 | 21 6 | 23.2 

Grand total..........| 100 | 83 | 17 
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plaster, with immobilization in abduction leg to the knee, more easily to control 
and internal rotation. Or, to be more motion of the pelvis. 
accurate, we have used several modifica- This cast is left in place for ten to twelve 


é 


Fic. 2. Simple bone traction without splint. 


tions of Whitman’s original scheme, in weeks and is gradually removed. The 
that the plaster is sometimes shorter, patient is kept in bed for several weeks 
not extending quite high enough to reach more. Motion is encouraged. Later come 
the ribs, and usually including the opposite chair and crutches. Full weight-bearing 


A 
Fic. 1. Foot piece to prevent outward rotation. 4 
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is not permitted before four to six months. 
We feel this adequate period of time is 
important. 


A 


> to aid walking. 


Fic. 3. “‘Horses’ 


This procedure we adopt in all the 
transcervical fractures if the patient will 
at all stand it, for this is the one type 
in which non-union is most frequent. Once 
the plaster is on, the patient is usually 
comfortable, and the after-care is more 
or less simple. Stiffness of the knee is 
often the most troublesome symptom in 
convalescence. 

For those of less encouraging prognosis, 
we have used some modification of the 
Buck’s extension. One simple scheme, 
which seems to be fairly successful, is to 
incorporate the foot into a plaster boot, 
including a splint board posteriorly, to 
control external rotation. This whole is 
included in an adhesive skin traction 
apparatus with weights extending from 
a spreader over the foot of the bed. 

In recent years, we have had one addi- 
tional weapon in our armamentarium. One 
elderly man was admitted in shock with a 
fracture of the upper third of the femur, 
just below the trochanters. We treated him 
for shock, thrust a Kirschner wire through 
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the condyles of the femur, laid the leg on a 
pillow, and put weights over the end of the 
bed. The next day he was generally better, 
and we found the position of the frag- 


CHART III 
METHODS OF TREATMENT AND MORTALITY IN FRACTURES 
OF FEMUR 


Per Cent 
Mortality 


Cases | Lived | Died 


Treatment 


Cast 


(b) Trochanters..... 
(c) Mid-neck....... 


Suspension 


(6) Trochanters..... I I oO 
(c) Mid-neck....... 


(b) Trochanters. .... 
(c) Mid-neck....... 


Untreated 


5 4 
(6) Trochanters..... 3 o 3 
(c) Mid-neck....... 5 2 3 
13 3 10 76.4 
Grand total. ........:. 100 83 17 | Aver. Mort. 17.0 
per cent 


ments satisfactory on x-ray. The nurses 
said that he was more easily cared for 
than with any of the usual types of trac- 
tion or suspension. The simple scheme 
seemed to work, so we left him with it 
without any suspension, plaster or other 
apparatus. The patient himself said it 
was very comfortable. He was able to 
maintain active motion in the knee almost 
from the start. He obtained good union in 
the usual time, and regained function 
rapidly when allowed out of bed. 

This simple method we tried on others, 
especially in the upper third or trochanteric 
fractures. The patients have been most 
enthusiastic. The nurses like the simplicity 
of it, there is less chance of its being dis- 
arranged, and function of the soft tissues 
is restored early. We have seen no infec- 
tion around the wire and usually introduce 
it under local anesthesia. 

I am convinced that time is one of the 
most important considerations in treat- 
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ment of these fractures. One must encour- 
age active motion as soon as the apparatus 
will allow it, but discourage weight-bearing 


CHART Iv 
ANALYSIS OF FATAL CASES 


| 


Age Comment 


1. Fractures of Shaft 


Lived five minutes after admis- 
sion; automobile injuries; multi- 
ple. 


2 8 Lived six hours; fracture of skull. 

3 64 Pathologic fracture; carcinoma of 
thyroid. 

4 71 Multiple fractures, including frac- 


ture of skull; died in few hours. 


u. Fractures of Trochanters 


I 76 Died of cardiac symptoms; 
marked arteriosclerosis. 

2 85 Died in forty-four days; senile. 

3 80 Died in twenty-four hours; senile. 

4 96 Died in six days. 

5 75 Died in five weeks; arterio- 
sclerosis. 

6 86 Died in eight days; uremia. 

7 80 Died in two months; arterio- 
sclerosis. 


(average age 
82.14 years) 


ut. Fractures of Mid-Neck 


I | 73 Died in eleven months; cerebral 


| hemorrhage. 

2 gI Fractures six weeks before; ad- 
| mitted in critical condition. 

‘ | 74 Died in six days. 

4 | 96 Died of general arteriosclerosis. 

g | 79 Died in 6 weeks; cardiac. 

6 | 78 Died in ten days. 


| (average age | 
| 81.83 years) | 


until sure of good union. Smith-Petersen,’ 
after introducing his nail, does not permit 
full weight-bearing for six months. It is 
dramatic to put in a pin or a nail, and 
have the patient walk off, but in view of 
the frequency of mal-union or non-union, 
we believe it very advisable to give the 
patient time enough to develop a bit of 
callus and new bone about the site of the 
fracture. 
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In convalescence, we find that many of 
the elderly persons are safer with, and 
many of the younger ones prefer using 

CHART Vv 


FRACTURES IN MID-NECK OF FEMUR. MORTALITY IN 
REPORTED CASES 


Per Cent 
Mortality 


No. of 


Author 


86 38.3 
Mahorner and Bradburn......... 55 10.9 
Mensor and Dewey............. 50 32. 
Howard and Christophe......... 100 19. 


“horses.” These are devices built like 


carpenters’ saw-horses, though lighter, 
narrower and higher, so that the top rail 
comes to the level of the hands. They are 
not portable in the way that crutches are, 
but on smooth, polished hospital floors, 
they offer a measure of freedom from slip- 
ping or skidding that is most valuable in 
reéstablishing the confidence of the patient 
in his ability to walk. These have been 
used and described some years ago, but 
I believe are not yet too generally 
appreciated. 

Fractures of the shaft of the femur, as 
we see from Chart Iv, occur most often in 
the younger group. The prognosis is usually 
tied up with the accompanying injuries, 
which are apt to be multiple. These are the 
injuries usually obtained in the severe 
traumas, automobile accidents, falls from 
considerable heights, etc. 

We generally treat such fractures with 
some form of suspension and traction. 
Occasional transverse fractures can be 
“locked” under anesthesia, placed in a 
plaster spica and good results obtained 
without the daily difficulties coincident 
with a traction apparatus. But usually 
traction is advisable, especially in the 
oblique or spiral fractures. Skin traction, 
with adhesive or moleskin, is always at 
hand and always serviceable. But recently 
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we find bone traction simpler, more effi- 
cient, and more comfortable for the 
patient. Ice tongs were first used and are 


AGE 


uJ 
va 
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so 


NUMBER 


FRACTURE 


FRACTURE 


AGE 


still valuable. They can be varied for 
bones of varying sizes; occasionally they 
tend to slip a bit, but they are efficient, 
and best of all, they allow the knee and 
ankle joints to move. The after-care of a 
stiff knee may be the biggest part of the 
procedure, and is more easily avoided 
than cured. 

The use of the thin wire placed directly 
through the lower fragment of the femur, 
with due care to avoid the prolongations 
of the knee joint or bursae that may pro- 
ject front and back, provides the most 
satisfactory traction of all. Once it is in 
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FRACTURE 


TROGHANTERS 


in MID-NECGK 
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place, it does not slip. The apparatus is 
simple enough to allow good range of 
motion at the adjacent joints. Even if the 


of SHAFT 


motion is slight, as it should be in the 
early stages, it will keep the synovia in a 
more healthy condition, and as union 
proceeds, function can gradually increase 
with it. Union and function are both 
relative terms, and with some such scheme 
they can develop together. 


COMMENT 


Chart 1v shows in the analysis of fatal 
cases that four occurred in fractures of the 
shaft, all of whom showed some other in- 
jury or disease to account for the death. 
Seven patients with fracture of the tro- 
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chanteric region died, with an average age 
of 82.14 years. The insurance tables give 
the life expectancy at 82 to be 4.18 years, 
so the future was not too bright even if 
the fracture had not occurred. The frac- 
tures of the mid-neck of the femur had 
six fatalities with an average age of 81.83. 
The life expectancy at 81 is 4.48 years. 

Chart 11, showing the methods of treat- 
ment, is of interest especially in those 
fractures of the mid-neck. The deaths 
occurred in the “untreated” or in those 
cases treated by extension. None of the 
cases treated with plaster spica happened 
to die. This statement should be taken in 
its proper meaning, however, in that 
plaster was applied only to those patients 
who were thought to be in fairly good 
physical condition. This proves, therefore, 
that our clinical judgment in such selection 
was correct, and not that the method itself 
is a life saver. 

Three deaths in the trochanteric frac- 
tures occurred in the untreated group. This 
term includes, of course, those treated by 
such make-shift appliances as sand bags, 
and board or pillow splints. If these deaths 
in the obviously hopeless or at least un- 
favorable cases were excluded, the mor- 
tality of the series would be distinctly 
lower. 

Of the hundred cases, seventeen died, 
giving a mortality for the whole series of 
17 per cent. The mortality in the untreated 
group as a whole was 76.4 per cent, or in 
other words, three cases survived even if 
the end result of the fracture may not 
have been entirely satisfactory. 
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Taken as a whole, we think this series 
proves that fracture of the femur in the 
elderly depends very considerably on the 
attendant circumstances and the general 
condition of the patient. The fatal cases 
in the introchanteric and mid-neck frac- 
ture group have an average age of over 
81 years, when any even slight accident 
or disease may: be serious. In our series 
none of the group we considered fit for a 
Whitman plaster died, though of course the 
series is small. The younger patients (that 
is, those in the fifties or sixties) uniformly 
did well, and healed with either traction 
or plaster, as seemed best for the individual 
case. 

In other words, we believe that with 
proper circumstances, conservative han- 
dling, and given sufficient time to promote 
healing, good results can be obtained with 
the standard methods of treating fracture 
of the neck and adjacent portions of the 
femur. So the work for the future is to 
strive for even better methods, which we 
can chalk up against this yardstick in 
treating these injuries. 
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HE use of insulin has greatly im- 

proved the prognosis of the diabetic 

in general and of the surgical diabetic 
in particular. However, there are still 
special problems, aside from those of diet 
and insulin, to be considered in surgical 
conditions of the extremities in the diabetic. 
There is always the question of impaired 
circulation, over and above that of sclerosis 
due to the age of the patient. In addition, 
there is a certain indefinite, though none- 
theless real, reduced resistance to trauma 
and infection, and a lessened tendency 
toward healing to which diabetic tissues 
are subject. Whether this is due to dis- 
turbed carbohydrate, fat, or protein metab- 
olism is not clear, but that it does exist 
independent of disturbed circulation seems 
certain. 

For convenience, surgical lesions of the 
extremities in the diabetic may be divided 
into two classes: primary circulatory lesions 
and primary infections. Since most gan- 
grenous lesions become secondarily infected 
due to lowered resistance; and since most 
infective lesions are influenced by the asso- 
ciated impaired circulation, and may even 
be followed secondarily by gangrene, it is 
obvious that this division is not clear-cut 
and that both conditions may coéxist. 
However, it is helpful from the standpoint 
of diagnosis and treatment to know which 
is primary and which is secondary. Let us 
first consider those cases of impaired 
circulation with gangrene of variable de- 
gree, and with or without secondary 
infection. 

First of all, one must determine the 
degree of circulatory impairment, inde- 


pendent of the extent of the gangrene, as 
the latter alone is no criterion for amputa- 
tion or the level of amputation. Various 
complicated and technical methods have 
been suggested and used for testing the 
adequacy of the peripheral circulation, but 
most of these are difficult, time consuming 
and expensive. Furthermore, they are for 
the most part unnecessary for the proper 
diagnosis and treatment of these cases, as 
much simpler tests are available which 
serve the purpose as well if not better. 

Pulsation of the Peripheral Arteries. The 
oscillometer of Pachon may be used for this 
test, but it is expensive and offers little 
over manual palpation. For comparison, 
both Itmbs should be tested, the femoral, 
popliteal, posterior tibial, and dorsalis 
pedis vessels being palpated. Of these, the 
dorsalis pedis is the most important 
clinically, being palpable in practically 
every normal individual. The posterior 
tibial is more difficult to palpate and less 
important clinically. Although good pulsa- 
tion of the dorsalis pedis and posterior 
tibial arteries is a favorable sign, it does not 
preclude gangrene of a toe due to occlusion 
of a digital vessel. On the other hand, the 
absence of pulsation does not mean that 
gangrene Is impending or that a lesion 
already present will spread, since an 
adequate collateral circulation may be 
established. (Reich, 1934.) 

That such a collateral circulation is often 
developed in diabetes is well known, and is 
the chief argument in favor of conservative 
management in some of these cases. Shields 
Warren (1930) has demonstrated two types 
of arterial lesions in diabetics: (1) endo- 
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thelial proliferation and fatty deposition 
leading to gradual occlusion, giving time 
for an adequate collateral circulation to 


develop; (2) medial calcification with asso- 
ciated intimal changes leading to more 
sudden occlusion, giving little time for the 
development of collateral circulation. The 
former is the more typical diabetic type of 
sclerosis and obviously lends itself better to 
conservative treatment and minor amputa- 
tion. The latter, on the other hand, the 
senile type, does not respond so well to 
conservative management, and major or 
high amputation is usually required. How- 
ever, each case is a law unto itself and the 
management must depend on the findings 
in that case. 

Appearance of the Local Lesion. Much 
can be learned by the appearance of the 
local lesion. A lesion (gangrene or infection, 
or both) which remains localized to one toe 
and shows no tendency for extension of the 
gangrene or spread of the infection through 
tendon sheaths, fascial spaces, lymphatics, 
or veins, must have a fairly adequate 
circulation proximal to the region of the 
lesion. On the other hand, spreading 
gangrene or infection is strong evidence of 
poor circulation proximally. For some 
unknown reason, such spread is more 
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Fic. 1. Case 1. A, gangrene of tip of right great toe and superficial 
gangrenous calli on ball of foot. B and c, x-rays showing marked 
sclerosis and calcification of vessels. 
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common from lesions involving the middle 
three toes than from those of the first and 
fifth toes. 


Color Changes. The extremity of good 
color, particularly if the color remains 
about the same in the elevated and 
dependent positions, is an extremity of 
good circulation, whether it is possible to 
palpate the main artery or not. The 
extremity which rapidly assumes a death- 
like pallor on elevation, regains its usual 
color slowly after return to the horizontal 
position and becomes purplish red when 
dependent, is the seat of extensive circula- 
tory disturbance. The level to which the 
abnormal coloration rises is an indication 
of the level of occlusion of the larger vessels 
or the level above which a good collateral 
circulation has been developed, since it 
requires either patent main vessels or a 
good collateral circulation to maintain 
normal color. Both sides should be noted 
for comparison. 

Skin Temperatures. Although thermo- 
couples and skin thermometers may be 
used to determine skin temperature, a 
sufficiently accurate indicator isthe palm or, 
better still, the ulnar side of the hand. By 
running the hand distally from the thigh 
to the toes and comparing the two sides, a 
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good idea of the skin temperature may be 
obtained. It is normal for the temperature 
to fall gradually as one proceeds distally, 
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may be present without gangrene, and 
minor amputation may be done in the face 
of such sclerosis and calcification because of 


Fic. 2. Case 1v. A and B, gangrene of great and second 
toes. Marked superficial phlebitis and ulcerations of 
leg occurring during conservative treatment. c, stump 
showing end result following modified circular amputa- 
tion above knee. p, x-ray showing sclerosis and calcifi- 
cation of posterior tibial and dorsalis pedis arteries. 


but a sudden change in temperature Is of 
significance. A warm extremity is a sign of 
good circulation—open main vessels or a 
good collateral circulation. A cold ex- 
tremity is a sign of poor circulation— 
blocked main vessels and poor collateral 
circulation. The level of sudden change in 
temperature Is an indication of the level at 
which the good circulation gives way to 
insufficient circulation, and usually parallels 
the level of color change. 

The x-ray is chiefly of value in deter- 
mining the presence and degree of bone 
involvement (osteomyelitis, decalcification, 
etc.) associated with the local lesion. It 
may be used to show calcification of vessels 
and to determine whether the main or 
minor vessels are involved. However, 
extensive sclerosis and marked calcification 


a favorable collateral circulation. On the 
other hand, the absence of calcification is 
no assurance of an adequate main vessel or 
collateral circulation. 

Visualization of the arterial tree by 
injection of various opaque substances 
such as thorotrast (Allen and Camp, 1935) 
directly into the main artery and the 
immediate making of an x-ray exposure, Is 
complicated and not without danger. 
Furthermore, there may be an associated 
arteriospasm which prevents the collateral 
branches from filling, and it is the deter- 
mination of the latter which is really of 
greatest importance. 

It is sometimes of importance to deter- 
mine how much spasm is associated with 
the organic occlusion and how much dilata- 
tion is possible. For this purpose, the 
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method of Landis and Gibbon (1932 and 
1933) of immersing the arms (when testing 
the circulation of the legs) in warm water 


C 
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unto itself. However, there are certain 
criteria upon which judgment in each 
individual case may be based. 


Fic. 3. Case vi. A and B, dry gangrene of left second toe. c, siiliies after amputation at line of demarca- 
tion. D and E, x-rays showing marked sclerosis and calcification of vessels. 


(110°F.) and comparing the skin tempera- 
tures of the legs after twenty minutes with 
that before the immersion, is probably the 
most reliable. The skin thermometer de- 
scribed by Collens and Wilensky (1936) or 
a thermocouple may be used for this test. 
The histamine test (Starr, 1934) is also 
sometimes of value in indicating the degree 
of capillary dilatation possible in the skin 
at various levels, by the size of the wheal 
and flare after scratching through a drop of 
histamine placed on the skin. Both sides 
should be tested for comparison. 

I wish to repeat that these more com- 
plicated and specialized tests are not 
necessary and are secondary In importance 
to the observation of the local lesion, the 
pulsation of the vessels, the color and the 
temperature of the skin. 

There is a marked difference of opinion 
among individuals and clinics as to the 
proper handling of diabetic gangrene, 
varying from completely conservative man- 
agement to the most radical high amputa- 
tion (Smith, 1934; Eliason, 1926 and 1933; 
Muller, 1929; Crossan, 1936; McKittrick 
and Root, 1928). Individual cases may be 
cited to support all of these views, and it is 
no doubt true that each case must be a law 


Conservative Management. Let us first 
examine the type of case suitable for 
conservative or non-operative treatment. 
In my opinion this is the type that has a 
superficial ulceration or gangrenous patch 
on the leg, foot, or toe, with pulsating 
dorsalis pedis and posterior tibial vessels or, 
if these vessels are not palpable, with good 
skin color and temperature, indicative of a 
good collateral circulation. The lesion must 
be well demarcated and the secondary 
infection, if present, must be slight and 
well localized—the ability to localize being 
an important sign of adequate circulation. 
It must, of course, be remembered that 
severe pain or economic necessity may 
make conservative treatment out of the 
question, even if the other conditions are 
favorable. 

Conservative management, like all treat- 
ment of diabetic gangrene, demands close 
codperation between the surgeon and 
internist. Proper diet and regulation of 
insulin dosage is essential. Locally the main 
thing to be stressed is gentleness in han- 
dling the lesion. Diabetic tissues withstand 
trauma poorly, and cutting away of 
gangrenous portions will only be followed 
by new areas of gangrene. These should be 
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foot following pressure by shoes and exposure 
to cold. There was extensive calcification of 
arteries on x-ray examination. Fair color and 


allowed to slough off by themselves or 
possibly with the aid of antiseptic dressings 
such as those with Dakin’s solution, espe- 


ak 
3 ‘ 


Fic. 4. Case vil. A and B, gangrene of right great toe with 
secondary infection of dorsum of foot. c, stump showing 
end result following modified circular amputation below 
knee. p, photomicrograph showing marked calcification 
of a large vessel and thickening of smaller vessels— 
mostly medial involvement. 


temperature of the rest of foot and leg were 
noted, but there was diminished circulation of 
the feet by the histamine test. Conservative 
treatment was followed by recovery. (Fig. 1.) 
Case u. Mr. F. H., age 73, presented 
beginning gangrene of the right great toe of 


cially when infection is present. Dry heat, 
in the form of electric lights within a 
cradle, is valuable, and the leg should be 
elevated to reduce congestion. Moist heat 
in the form of hot packs is usually not well 


tolerated and may help produce a phlebitis 
or may convert a dry into a moist gangrene. 
A spreading infection will probably pre- 
clude the use of conservative measures so 
that hot packs would still not be indicated, 
except as a preliminary to surgery. The use 
of exercises, particularly Buerger’s exer- 
clses (1924), to stimulate circulation is of 
definite value in the small localized lesion, 
but has no place in the large, spreading 
lesion, or one with active infection. 


Case 1. Mr. S. S. age 66. There was gan- 
grene of the tip of the right great toe and super- 
ficial gangrene of calli on the ball of the 


three weeks’ duration with secondary infection 
around the nail. There were also superficial 
ulcerations of the left leg, associated with 
varicosities. X-rays showed calcification of the 
arteries of both extremities, extending well 
down into the terminal branches of the feet, 
and some rarefaction of the metatarsals and 
phalanges on the right. Histamine tests showed 
diminished circulation of both feet, but the 
color and temperature were good. Conservative 
treatment by rest, elevation, antiseptic dress- 
ings and dry heat brought about complete 
healing within three weeks after admission. 
Case 11. Mrs. E. C., age 60, had gangrene 
of the left third toe with secondary infection. 
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Conservative treatment was followed by 
sloughing of the gangrenous tissue. Minor 
incisions were made on the plantar side for 
drainage. She recovered without amputation. 
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discoloration and superficial ulcerations. Am- 
putation above the knee was followed by 
uneventful convalescence and good healing of 
the stump. (Fig. 2). 


Fic. 5. Case vit. A and B, x-rays of right leg and foot showing marked calcification of vessels 
and osteomyelitis of tarsal and metatarsal bones. c, thorotrast injection of posterior tibial 
artery after amputation showing collateral circulation well established to a level of 3 inches 
below line of amputation (vessels incompletely filled on account of air bubbles). 


Sometimes conservative treatment fails, 
possibly because of poor choice of cases, 
and the gangrenous area or secondary 
infection, or both, begin to spread, or a 
septicemia ensues. Immediate high ampu- 
tation then becomes necessary, and even 
that may be too late, making one wish he 
had not resorted to conservative manage- 
ment in the first place. 


Case iv. Mirs. M. S., age 59, was a large 
obese woman with moderately severe diabetes 
and gangrene of the left great and second 
toes. There was dusky discoloration of the 
dorsum of the foot and the distal half of the leg. 
The foot and leg were definitely colder than 
on the other side. The posterior tibial and 
dorsalis pedis arteries were not palpable, and 
x-ray showed calcification of these vessels. 
Histamine tests showed no reactions on the 
left leg and foot. Treatment was conservative, 
with hot packs used, but the patient soon 
developed large areas of superficial phlebitis 
of medial and lateral aspects of leg, with dusky 


CasEv. Mrs.C.R., age 59, showed gangrene 
of the left great toe and sloughing of the 
gangrenous portion, with secondary infection 
in the plantar area. X-ray revealed calcification 
of the arteries and osteomyelitis of the phlanges 
of the great toe and the first and second 
metatarsal bones. Conservative management 
for a time was followed by increasing chills 
and fever. Amputation above the knee was 
done, but the patient died from septicemia on 
the following day. 


Indications for Operation. When the 
gangrene involves one or more toes, or the 
foot itself, especially if accompanied by 
deep or extensive infection and severe pain 
uncontrollable by conservative manage- 
ment, operative treatment is certainly 
indicated. There are, however, borderline 
cases which might be treated by either 
conservative or operative methods. These 
severely tax the judgment of both internist 
and surgeon, and only the end results 
determine whether the judgment was 
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correct. The economic factor may influence 
the decision, as not all patients can afford 
the time and resulting loss of income that 


Fic. 6. Case vu. A, gangrene of left foot 
with a definite line of demarcation. 
B, photomicrograph showing marked 
sclerosis and calcification of vessels with 
thrombosis and canalization of large 
artery. 


conservative management entails. Finally, 
a lesion which might otherwise be treated 
conservatively may demand amputation to 
relieve the patient from sepsis during a 
severe diabetic crisis. 

Level of Amputation. Having decided on 
surgical treatment one is faced with the 
next question, the level of amputation. . 

Amputation of a toe is indicated in 
gangrene of a toe with good pulsation of the 
dorsalis pedis artery or well demarcated 
gangrene of a toe without pulsation of the 
dorsalis pedis artery, if the foot is warm 
and of good color, and if the secondary 
infection is slight and confined to the toe or 
to that portion of the foot immediately 
adjacent. The ability to localize both 
gangrene and infection to a relatively small 
area is indication of fair circulation of the 
remaining areas, either from the main 
vessels or the collateral branches. However, 
the extent of the gangrene alone is no 
criterion as to the level of amputation, 
since a relatively small area of gangrene 
may be accompanied by a deep spreading 
infection and poor circulation of the sur- 
rounding area. Amputation of a toe may be 
well combined with incisions into the 
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dorsum or plantar surface of the foot to 
drain localized infections adjacent to the 
gangrenous area. 


A 
Fic. 7. Case x. A, gangrene of right foot with a 
definite line of demarcation. B, photomicro- 
graph showing marked sclerosis and calcifica- 
tion of vessels—both medial and intimal 
involvement. 


CaseEvi. Mr. G.J.,age 61, had a typical dry 
gangrene of the left second toe. The dorsalis 
pedis and posterior tibial vessels were not 
palpable, but the foot and the rest of the toes 
were warm and of fair color. Marked calcifica- 
tion of vessels was visible by x-ray. Histamine 
tests showed no reaction on the left foot and 
leg and only fair reaction on the thigh. Skin 
temperature tests demonstrated the inability 
of vessels to dilate when the arms were im- 
mersed in hot water. Amputation was per- 
formed at the first interphalangeal joint. He 
was dismissed with slight infection in the 
stump which was apparently clearing up. 


(Fig. 3.) 


Major amputations through the leg or 
thigh are indicated in cases with gangrene 
of one or more toes, or of the foot itself, 
where the dorsalis pedis pulse is absent and 
the foot is cold and of poor color, or where 
gangrene is accompanied by a spreading 
infection involving the deep structures of 
the foot. Severe pain and the necessity of 
removing the burden of sepsis may also in- 
fluence the decision for major amputation. 

The level of the major amputation 
(below or above the knee) will depend upon 
the extent of the gangrene and infection, 
and especially upon the determination of 
the level of change of color and skin tem- 
perature, as previously discussed. It is, of 
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course, necessary to amputate well above 
the area of gangrene or infection (including 
infected Iymphatics), but it is especially 
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vessels, and involvement of the metatarsal 
and tarsal bones. Histamine tests gave good 
reaction down to the ankle. There was no 


Fic. 8. Case x. A and s, x-rays of right leg and foot showing marked sclerosis and calcification of vessels 
and osteomyelitis of phalanges and metatarsal bones. c and p, x-rays of opposite leg and foot follow- 
ing injection of thorotrast post mortem into the femoral artery. Marked narrowing of the dorsalis 
pedis artery, irregular narrowing of the first interdigital branch and little filling of the arterioles 


necessary to amputate through an area of 
sufficient circulation to insure healing. 
Amputation above the knee is the safest 
and the most apt to give good healing 
(Eliason, 1933; Eliason and Wright, 1926). 
On the other hand, where circulation 
permits, amputation below the knee gives 
the advantage of a knee joint for better 
function with an artificial limb (Smith, 
1933). | do not believe an arbitrary rule can 
or should be established for all cases, but 
the decision in each case should depend 
upon the above factors. 


Case vit. Mr. C. M., age 62, suffered from 
typical diabetic gangrene of the right great 
toe with secondary infection extending to the 
dorsum of the foot. There was a large draining 
ulcer on the dorsum and two smaller incisions 
draining pus. Discoloration extended almost 
to the ankle, and there was a sudden tempera- 
ture change just above ankle. The femoral and 
popliteal arteries were palpable, but the 
posterior tibial and dorsalis pedis were not 
palpable. X-ray showed marked sclerosis of the 


through stump of amputated great toe. Posterior tibial irregularly filled. 


increase in skin temperature (by skin ther- 
mometer) after immersion of the arms in hot 
water. Amputation below knee was carried out. 
Section of vessels showed sclerosis and calci- 
fication. Injection of thorotrast into the vessels 
of the amputated specimen showed good 
collateral circulation to a level about 3 inches 
distal to the line of amputation. The stump 


healed almost by primary union. (Figs. 
4 and 5.) 
Casevi. Mrs. L. B., age 55, was admitted 


with gangrene of the left foot with a definite 
line of demarcation where liquefaction necrosis 
and secondary saprophytic infection were evi- 
dent. The posterior tibial and dorsalis pedis 
were not palpable, but the popliteal and femoral 
were. Fair color and warmth were apparent 
above the line of demarcation. Histamine tests 
showed slight reaction on the left leg and foot. 
X-ray showed calcification of the tibial vessels. 
The other leg had been previously amputated 
above the knee. There was a large pressure 
sore over the sacrum. Amputation was done 
above the knee, and the amputated specimen 
showed calcification and occlusion of the 
vessels on microscopic section. Death followed 
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six days after amputation from septicemia and 
pneumonia. (Fig. 6.) | 
CasE 1x. Mrs. M. J., age 57, showed infec- 
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sclerosis and calcification of the popliteal, 
posterior tibial, anterior tibial, and peroneal 
vessels; the lumina of the tibials were open to 


Fic. 9. Case x1. A, right hand, showing condition resulting from injury by crochet 
hook with secondary infection. B, amputated specimen, showing appearance after 
three operative procedures. c, stump showing end result following modified circular 
amputation above elbow. p, photomicrograph showing marked sclerosis of vessels 


and inflammatory infiltration. 


tion and gangrene of the right foot. X-ray 
showed extensive arteriorsclerotic changes and 
osteomyelitis of the proximal phalanges. Am- 
putation was performed above the knee. Dissec- 
tion of the amputated leg and foot showed the 
posterior tibial diminishing in diameter rather, 
abruptly just distal to its origin; the anterior 
tibial was patent to the dorsum of the foot 
and the peroneal patent to ankle. Infection 
and gangrene of the third toe were accom- 
panied by osteomyelitis of the proximal 
phalanx and extension of the infection along 
the Iumbricals and flexor sheaths to the deep 
plantar spaces, Mz and M3. There was also 
extension dorsally, subcutaneously and sub- 
aponeurotically. Sections showed extensive 
calcification of the vessel walls with occlusion 
in places, and degeneration of muscle fibers. 
The patient recovered. 

Case x. Mr. B. G., age 47, had diabetic 
gangrene of the right foot with infection. 
All the toes were gangrenous. The dorsalis pedis 
and posterior tibial arteries were not palpable. 
The extremity was cold and discolored to the 
mid-leg, and there was an infected ulcer on the 
dorsum and little toe. X-ray showed extensive 
arteriosclerosis and some bone involvement. 
Amputation was performed above the knee. 
Dissection of the amputated Jeg showed marked 


the region of demarcation, though constricted. 
Peroneal occlusion was present near the ankle; 
there were very few small branches. Poor 
collateral circulation and edematous muscles 
were noted. Death occurred the following day 
due to gas gangrene of the stump of uncertain 
origin. Thorotrast injection, after death, of the 
femoral artery of the other side showed in the 
x-ray numerous small anastomotic vessels, 
irregular deformity of the femoral artery 
secondary to sclerotic changes, marked narrow- 
ing of the dorsalis pedis, irregular narrowing 
of the first interdigital branch, and little filling 
of arterioles through the amputated stump of 
the great toe. (Figs. 7 and 8.) 


Space does not permit a discussion of the 
various types of amputation or techniques. 
However, a few general remarks may be 
indicated. In the first place, amputation 
must be simple and rapid with the least 
amount of trauma to tissues. In the second 
place, circular or modified circular amputa- 
tion, without long flaps to become gan- 
grenous, is best. Where it is impossible to 
get definitely above the area of infection 
the stump should be left open (Crossan, 
1936). Otherwise it should be closed, 
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usually without drainage. A tourniquet 
should never be used, as it traumatizes 
vessels above the line of incision and inter- 
feres with subsequent healing. The opera- 
tion described by Smith (1933) is excellent 
for amputations below the knee, and the 
Gritti-Stokes or Callander (1935) opera- 
tions may often be used with advantage in 
place of thigh amputations. 

Primary Infections with or Without Sec- 
ondary Gangrene. These occur usually in 
extremities with palpable main vessels or 
well established collateral circulation as 
evidenced by good color and skin tempera- 
ture, since gangrene either does not occur 
at all or only secondary to the necrosis due 
to the infection. However, although the 
circulation is sufficient to prevent primary 
gangrene, the margin of safety is slight and 
this plus the lowered resistance of diabetic 
tissues makes infection more difficult to 
control and more apt to spread than in the 
non-diabetic. Furthermore, the presence of 
infection makes the control of the diabetes 
more difficult, and the resulting hyper- 
glycemia makes the lesion still more resist- 
ant to treatment—thus producing a vicious 
circle. The slightest scratch or abrasion 
should therefore be treated carefully and 
all trauma avoided in order to prevent, 
if possible, the more serious infections 
(Brandaleone, 1937). Infective lesions in- 
clude superficial ulcerations and abrasions, 
burns, paronychiae, osteomyelitis, infected 
corns and calluses (including “perforating 
ulcers”), lymphatic, tendon sheath and 
fascial space infections (Grodinsky, 1929, 
1930 and 1931). 

Treatment of these infections will depend 
upon the particular lesion present. Non- 
Operative treatment, such as described 
under the heading of gangrene, is indicated 
in those superficial lesions not requiring 
surgical drainage (such as infected ulcers, 
calli, and abrasions), and in deeper 
lesions preparatory to operation (osteo- 
myelitis, fascial space infections, etc.). 

The operative treatment may consist of 
simple incision and drainage of the infected 
area. This is especially true in case of 
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tendon sheath or fascial space infections, 
and the incisions are similar to those used 
in the non-diabetic. One must be especially 


A B 
Fic. 10. Case x1. A, x-ray before first operation 
showing osteomyelitis of third and fourth 
metacarpal bones and their respective proximal 
phalanges. B, x-ray following first operation 
showing osteomyelitis of the carpal bones and 
of the lower ends of the radius and ulna. 


careful to avoid unnecessary trauma and 
interference with blood supply. Osteo- 
myelitis of one or more phalanges, usually 
secondary to an infected corn or callus, 
necessitates amputation of the toe. A 
circulation which is sufficient to localize an 
infection to one toe will usually be sufficient 
to produce healing after amputation of the 
toe. The heads of the metatarsals, if 
involved, may also be sacrificed. However, 
if the entire metatarsal or the tarsal bones 
are involved, major amputation will be 
necessary, either below or above the knee, 
depending upon the extent of the bone and 
soft tissue infection as well as upon the 
adequacy of the circulation as determined 
by the methods previouslv described. One 
must amputate well above the area of 
infection and cut through tissue of ade- 
quate circulation to insure success. The 
necessity of removing the burden of sepsis 
and actual or threatened septicemia (as 
indicated by chills, fever, and positive 
blood cultures) is a further reason for 
amputation above the level of infection and 
inadequate circulation. 


Case x1. Mr. H. L., age 49, had had a 


blister on the right great toe which became 
infected; the infection spread to the deep 
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structures of the foot and leg. Numerous 
incisions in the foot and leg had been made 
before admission in an attempt to drain the 
infected spaces. Poor circulation was evidenced 
by coldness and discoloration extending almost 
to the knee, and by negative histamine tests. 
The femoral and popliteal arteries were pal- 
pable. An x-ray showed bone changes in the 
foot and ankle and moderate sclerosis. There 
was secondary gangrene of the tips of the 
medial four toes, accompanied by chills and 
fever. Amputation was done above the knee. 
Sections of vessels from the amputated leg 
showed moderate sclerosis and considerable 
inflammation. Patient made a good recovery. 
Case xu. Mrs. A. G., age 67, had sus- 
tained an infection of the palm of the right 
hand following an injury by a crochet hook 
over the fourth metacarpo-phalangeal joint. 
Eleven incisions for drainage had been made 
before admission to the hospital. On admission, 
she had tendon sheath infection of the fourth 
finger with sloughing of flexor tendons and a 
spread to the mid-palmar space, and from the 
latter to the dorsal subcutaneous and supa- 
poneurotic spaces along the lumbrical and 
interossei muscles. There was also involvement 
of the third and fourth metacarpal bones and 
the proximal phalanges of those fingers. At the 
first operation, removal of the third and fourth 


fingers and the corresponding metacarpal_ 


bones was accomplished. Satisfactory progress 
followed for a while, and then infection ex- 
tended to the bones of the wrist and the lower 
ends of the radius and ulna, with involvement 
of the deep forearm space. The latter was 
drained by through-and-through lateral in- 
cisions. The persistence of sepsis made amputa- 
tion above the elbow necessary a few days later. 
Sections of arteries from the amputated limb 
showed moderate sclerosis and marked inflam- 
matory reaction. Good recovery followed. 
(Figs. 9 and 10.) 


SUMMARY AND CONCLUSIONS 


The successful management of gangrene 
and infection of the extremities in the 
diabetic demands the closest codperation 
between the internist and surgeon. Local 
treatment varies from the most conserva- 
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tive régime to the most radical high 
amputation. The determination of the form 
of surgical treatment depends upon the 
extent of the infection and the adequacy of 
the circulation. The latter is best deter- 
mined by simple clinical methods: the 
pulsation of the peripheral vessels, the char- 
acter of the local lesion, the color of the skin 
and the skin temperature. 
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HYPERVITAMIN THERAPY IN SURGICAL PRACTICE 


Martin G. VorHAUS, M.D. 


NEW YORK, CITY 


HE internist of today is awake to 

the problem of deficiency states. 

His interest has been aroused by the 
biochemist. Purification, isolation and syn- 
thesis of one vitamin after another have 
placed in his hands potent therapeutic 
agents. The frequent case reports of scurvy, 
beriberi, pellagra, and other single vitamin 
deficiency diseases are indicative of the 
increasing clinical awareness of the modern 
clinician. In medical circles attention Is 
now being directed toward the recognition 
and treatment of the subclinical states 
arising from partial deficiency of many 
vitamins. 

Surgery has offered a fertile soil for 
vitamin investigation. Ulcer, carcinoma, 
biliary calculi, chronic sepsis and hyper- 
thyroidism are some of the surgical dis- 
eases already stressed in the growing 
vitamin literature. Avitaminosis or a sub- 
clinical state of deficiency coexists with 
so many surgical states that vitamin 
therapy has become increasingly important 
in surgical practice. A summary of recent 
contributions in the vitamin field that 
bear upon surgery is presented here. Based 
upon investigations in vitamin research, a 
therapeutic analysis of the significance 
of vitamins in surgical practice is outlined 
below. 


GENERAL CONSIDERATIONS 


Although specific effects of each vitamin 
have been recognized for a long time, 
there exists a definite interrelationship 
between the vitamins, which is of impor- 
tance to the surgeon. Thus, the fat soluble 
vitamins A, D, E, and K require the presence 
of bile in the intestine for their absorp- 
tion.!! In all cases of obstructive jaundice 
there is a great likelihood that these 
vitamins are deficient in the body, even 
though the patient has been on a well 


planned diet.” This group—the fat soluble 
vitamins—is stored in the body in fairly 
good amounts. In addition, vitamins a 
and p bear a definite synergism to each 
other in their physiologic activities. 

The water soluble vitamins B, (thiamin), 
and c (ascorbic acid), as well as the 
components of the vitamin G complex 
(nicotinic acid and riboflavin) are readily 
absorbed from the gastrointestinal tract 
under normal conditions. In the presence 
of achylia gastrica the destruction of some 
of these vitamins takes place readily in 
the stomach.”8 In that event a larger 
intake than seems necessary must be given 
in order to make up an existing deficiency. 
Vitamins B,” and c,® and probably nico- 
tinic acid as well, play an important 
role in the utilization of carbohydrates, 
not only in the liver, but in the tissues 
throughout the body. There is a synergistic 
action between riboflavin and vitamin B 
and similar synergisms may be present 
between all of the water soluble vitamins.’ 

These vitamins are catalysts in the basic 
oxidation-reduction systems of cellular 
activity and the partial deficiency of one 
or several of them results in a disturbance 
of the sugar metabolism. When we consider 
the importance of glucose administration 
in surgical procedures it becomes apparent 
that deficiencies of these vitamins may 
be extremely important. The water soluble 
vitamins are not well stored in the body*:! 
and a deficiency state may occur early 
in any given disease. It has been established 
that vitamins Bi’ and c*® are required 
in Iarger amounts whenever the metabolism 
of the body is elevated. This occurs in the 
presence of febrile diseases, some cases 
of sepsis and in hyperthyroidism, and 
under these conditions the requirement 
of the body for the water soluble vitamins 
is materially increased. 
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The liver has an important and com- 
plicated réle in the storage and utilization 
of apparently all the known vitamins. 
In the event of a partial deficiency of one 
or more of the vitamins, liver function is 
often disturbed and at times severely 
deranged. Thus diminished or increased 
fat content of the liver, changes in the 
storage and breakdown of glycogen and in 
the power of detoxication in the liver 
have all been observed experimentally 
with one or more vitamin deficiency 
states. 

Since normal liver function is of great 
significance in the response of the body to 
anesthesia, it is apparent that the vitamin 
state of a given patient becomes the con- 
cern of the surgeon. It has been established 
that there is no one test that can give 
an adequate picture of the liver prior 
to anesthesia or operation. Under some 
circumstances it is possible to estimate 
roughly the degree of deficiency of a 
given vitamin—as for example, the use 
of the biophotometer in the case of vitamin 
A deficiency!? and the intravenous test 
to determine vitamin c saturation.” These 
tests require special apparatus and training 
and are often not available in routine 
surgical practice. Furthermore, in the case 
of the other vitamins there is as yet no 
satisfactory method for determining the 
amount present in the body other than 
the recognition of the clinical state of a 
single deficiency or an awareness of the 
possibility of multiple deficiencies. This 
brings up the question of the value of 
vitamin administration in preoperative 
preparation of the surgica! patient and 
will be discussed as part of the therapeutic 
outline. 

This short review of the general con- 
siderations in the vitamin problem indi- 
cates the interrelationship between the 
vitamins themselves as well as_ their 
significance in the carbohydrate metabo- 
lism and in liver function. The several 
vitamins have specific effects which per- 
tain to surgical states and these are 
briefly outlined under separate headings. 
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Vitamin A? is related to the nutrition 
of the mucous membranes of the body. 
This is particularly true, of course, in 
relation to the epidermal tissues of the eye, 
but there is suggestive evidence that it 
bears a relationship to the healing and 
repair mechanisms of other mucous mem- 
branes. Vitamin A deficiency is a primary 
essential condition for metaplasia and 
there is a question as to the relationship 
between vitamin A deficiency and meta- 
plasia as seen in the thyroid gland. 
Vitamin A is stored in the liver and is of 
importance in maintaining normal liver 
function. There is also experimental evi- 
dence to suggest that it bears a relation- 
ship to the reticulo-endothelial system; 
If this is true, it is of importance in those 
septic states in which the reticuloendo- 
thelial system plays an important part. 

Vitamin B,,*! because of its essential 
role in carbohydrate metabolism, has a 
very widespread application. It has a 
great deal to do with the glycogen metabo- 
lism in the liver and has been shown to 
offset the effect of choline in depriving 
the liver of fat. In the presence of vitamin 
B, deficiency, lactic acid formation in the 
tissues occurs very readily and may be of 
significance in the production of surgical 
acidosis. This vitamin bears a close rela- 
tion to the extrinsic factor in anemia and 
has some value in blood regeneration. 
As has been stated above, there is a greater 
need on the part of the body for this 
vitamin in the presence of infections, 
fevers and other states of increased metaho- 
lism. Furthermore, the greater the carbo- 
hydrate intake the greater is the need for 
vitamin B;. In those postoperative condi- 
tions in which the nutrition of the body 
depends entirely upon the intravenous 
administration of glucose, the degree of 
saturation of the body with B, at such a 
time is of the greatest importance. The 
specific effect of this vitamin in the nutri- 
tion of nerve tissue is well known and 
clinically it is a potent therapeutic agent 
in the treatment of postoperative neuritis. 
Another specific effect is its value in x-ray 
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sickness. Increasing numbers of reports of 
rapid improvement following the adminis- 
tration of vitamin B, in this condition are 
appearing in the literature." 

Vitamin C." This vitamin also is of 
great importance in the carbohydrate 
metabolism not only in the liver but 
elsewhere in the body and bears a similar 
relationship to vitamin B, in regard to 
infections, anemia and states of increased 
metabolism (hyperthyroidism).* In addi- 
tion, it has a specific effect upon the 
tendency towards hemorrhage. Deficiencies 
of this vitamin result in abnormalities of 
all intercellular substances having collagen 
as their basis, and its absence prevents 
the formation of the matrices of white 
fibrous tissue, bone, cartilage and dentine.*? 
This explains the frequent tendency to- 
wards hemorrhage in partial vitamin c 
deficiency. 

A curious relationship between vitamin 
c and the adrenals has been known to 
exist for a long time.’ Since the adrenals 
have often been inculpated in the minds 
of the surgeons with the condition of 
“‘shock” the possible relationship to vita- 
min C deficiency requires careful considera- 
tion. There is good experimental evidence 
that this vitamin aids in the _ body’s 
defense against infectious diseases and 
large doses seem to increase antibody 
production. 

Vitamin D®> is of somewhat less impor- 
tance to the surgeon than the other vita- 
mins. It is, however, apparently involved 
in hemostasis, and may be of significance 
in the question of postoperative bleeding 
where a relative deficiency exists. There 
is additional evidence that it bears relation- 
ship to cicatrization of tissue! and in this 


connection may be of greater significance 


in surgical practice than is apparent from 
experimental work that has been reported. 
Vitamin D has a very definite and impor- 
tant relation to calctum and water metabo- 
lism.‘ It may at times be a factor in 
disturbances of water mobilization and 
because of this concept its deficiency must 
be borne in mind by the surgeon. It is, 
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like the other fat soluble vitamins, stored 
in the liver in large amounts and bears a 
definite relation to liver function. It is well 
to emphasize again the synergism that 
exists between vitamins A and D and the 
growing clinical concept that these vita- 
mins should always be administered to- 
gether rather than separately. 

Vitamin G Complex.?* There is little 
doubt in the minds of investigators in 
the vitamin field that what was previously 
known as vitamin G Is really a complex 
group containing many factors. Of these 
the best known are riboflavin and nicotinic 
acid. Other components of this group are 
less well known, but one of the most 
favorable sources for the administration 
of this entire group is liver extract. The 
specific effect of nicotinic acid is, of 
course, upon the mucous membrane lesions 
of pellagra, of which the most well known 
are the tongue changes. These are of 
significance in the surgery of the tongue, 
but it is extremely likely that the nicotinic 
acid administration also has an effect upon 
the gastrointestinal mucous membrane 
and therefore has a direct application in 
gastrointestinal surgery as well. Many 
of the components of the vitamin G group 
are lost in infections, while the need of the 
body is much greater in the presence of 
sepsis. Vitamin G also bears a definite 
relation to liver function and is a part 
of the complex interrelationship between 
the vitamins and the liver. The component 
elements of G have an as yet unexplained 
relationship to the cortical suprarenal 
hormone.”* This brings up the question 
of surgical shock, as it has been a growing 
concept for many years that shock and a 
decreased output of cortical adrenal hor- 
mone are closely related. There is very 
little published work along these lines, but 
there Is suggestive evidence that a large 
intake of the components of vitamin G 
may effect the state of adrenal cortical 
hormone equilibrium. 

Vitamin E investigations have not dis- 
closed any properties which might have a 
bearing upon surgical diseases. 
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Vitamin K.> Comparatively Iittle is 
as yet known of this vitamin. It belongs 
to the fat-soluble group and requires 
bile for its absorption from the gastro- 
intestinal tract. It appears to have a very 
important relationship to bleeding other 
than that which is related to a vitamin c 
deficiency, and its value in the control 
of bleeding in jaundice has been recorded 
in a preliminary note. The work on this 
vitamin is so recent that it is not possible 
to give a satisfactory summary of its 
value at the present time. 


This short summary indicates the impor- 
tance of vitamin deprivation in relation 
to surgical diseases. Emphasis should be 
given to many other conditions which 
influence the vitamin intake in diseased 
states where ultimate surgical intervention 
is necessary. Mention” is made first of 
the errors in eating due to either economic 
factors or dietary ignorance, which fre- 
quently result in a relative avitaminosis. 
Among these are self-imposed diets for 
the relief of symptoms, prolonged ad- 
herence to diets prescribed by physicians 
for the treatment of such diseases as ulcer, 
colitis, allergic states and many others, 
and such eccentricities in diet as excess 
of carbohydrates and alcohol. 

Even when the diet is adequate there 
are many conditions which increase the 
need of the body and it is well to recall 
that in periods of increased growth, 
pregnancy and lactation, with increased 
work, with increased metabolism, and 
during infectious states and in conva- 
lescence the need for most, if not all, of 
the vitamins is greatly augmented. 

Diminished absorption of vitamins oc- 
curs with vomiting, diarrhea, alteration 
of the gastrointestinal mucous membrane, 
alteration of the gastrointestinal secretions 
and any alterations of gastrointestinal 
continuity (postoperative). 

Although vitamins may be well absorbed 
and adequately present in the diet of 
a given individual, changes in gastro- 
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intestinal secretions and in the bacterial 
composition of the gastrointestinal tract 
may bring about increased destruction of 
vitamins and result in a state of partial 
avitaminosis. 

Finally there is a factor of diminished 
utilization of vitamins in the body which 
may result in a vitamin deficiency state 
even though intake and absorption are 
within normal limits. This occurs in the 
presence of advanced hepatic disease, 
advanced pancreatic disease and in certain 
forms of gastric disease. In this connection 
recent work by Patek!* indicates that a 
high vitamin intake, plus iron, may be of 
value in the treatment of advanced hepatic 
cirrhosis. 


THERAPEUTIC OUTLINE 


Vitamin problems met in surgical prac- 
tice are in many respects different from 
those met by the internist. The physician 
frequently meets instances of a deprivation 
of one vitamin producing a recognizable 
clinical entity. The surgeon is more likely 
to meet ill-defined states of poor health 
due to the deprivation of many or all 
of the vitamins, which can only be classified 
clinically as a state of malnutrition, 
cachexia or by some similar vague term. 
These debilitated individuals are the con- 
cern of the surgeon from the standpoint of 
adequate preoperative preparation and 
postoperative care. 

For these reasons multiple vitamin 
therapy will find a greater usefulness in 
the hands of surgeons than in other 
groups. It is of the greatest importance 
that adequate dosage of vitamins be 
given to make up completely an existing 
deficit. Careful analysis of the dietary 
histories of debilitated patients will not serve 
as an accurate guide in the calculation of 
vitamin deficits. Even when the amounts 
of vitamins ingested are known, the factors 
of absorption and utilization are of equal 
and at times greater importance in the 
body economy. For these reasons it is 
wiser to give an excess over and above 
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the calculated amounts of the different 
vitamins. 

In contemplating the administration 
of large doses of vitamins—hypervitamin 
therapy—the question of toxic effects 
of overdosage may present itself to the 
surgeon. A careful survey of the vitamin 
literature reveals that in only one instance, 
Vitamin D, is there evidence pertaining to 
the question of over dosage and toxicity.” 
For this reason in a multiple vitamin 
plan of therapy, Vitamin p administration 
should be kept down well within the limits 
of possible toxic effects. 

For the purpose of preparing a “‘run- 
down” or debilitated patient for operation 
it is desirable not only to give vitamins 
in adequate amounts but also to give 
certain minerals. Anemia is so frequently 
present in debilitated states that it is noted 
as a frequent concomitant to avitaminosis. 
Vitamins themselves, particularly that 
group derived from liver extract, are 
active hematopoietic substances. An all 
inclusive therapeutic régime, however, 
must include the administration. of iron, 
preferably in the ferrous state, and in 
adequate amounts. Also the administration 
of small amounts of calcium and _ phos- 
phorus is often of value in cachectic 
individuals. 

Taking all of these facts into considera- 
tion a therapeutic outline is presented 
to the surgeon for routine use in surgical 
practice. It is suggested that multiple 
vitamin and mineral therapy be given 
preoperatively for the preparation of the 
surgical patient. The length of time during 
which this hypervitamin therapy should 
be instituted will always be the individual 
problem of the surgeon. Therapy for from 
five to ten days before operation will 
suffice in many cases, but there are 
unquestionably many instances where the 
individual surgeon will prefer to maintain 
this high vitamin and mineral level for a 
longer period of time. The daily vitamin 
intake during the period of hypervitamin 
therapy should include the following vita- 
mins in these minimum dosages: 
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eee 30,000 U. S. P. units 
2,000 U. S. P. units 


EE 500 International units 

Vitamin G complex (as liver 100 gamma equivalent 
extract) of riboflavin 

Trace 

Iron (as ferrous salt)....... 60 mg. 

Dicalcium phosphate...... 50 mg. 


Such a vitamin-mineral mixture as 
described in this outline of hypervitamin 
therapy has been employed in the pre- 
operative preparation of patients in many 
clinics. It is too early to evaluate sta- 
tistically the modifications in operative 
mortality and postoperative morbidity 
following this régime. In our experience 
there has been sufficient change to justify 
a feeling of optimism and a determina- 
tion to continue to employ this form of 
therapy. 

The same circumstances which hold 
true for preoperative hypervitamin therapy 
are of great significance in the post- 
operative states. Depending upon the 
type of operation, as soon as the gastro- 
intestinal function permits, this program 
of hypervitamin therapy may be instituted. 
It is impossible to state empirically how 
long this plan of hypervitamin therapy 
should be continued. It can only be 
expressed in clinical terms by stating 
that multiple vitamin and mineral intake 
should be maintained at maximum levels 
as long as complete recovery has not yet 
taken place. When the strength of the 
individual has returned to normal and 
the patient’s capacity to Ingest a com- 
pletely balanced diet has been attained, 
this form of supplementary therapy may 
be discontinued at the discretion of the 
surgeon. 

There has been an increasing use of 
sulfanilamide and its derivatives in the 
treatment of surgical infections. In many 
instances a sudden change is noted in the 
toxicity of a given case. Although, dramatic 
improvement may be noted in the infec- 
tion, the toxic effect upon the liver and 
other tissues is often disproportionate 
to the improved clinical picture. Such 
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patients often represent a state of relative 
multiple avitaminosis. In addition, the 
effect of sulfanilamide upon the hemato- 
poietic system, combined with the influ- 
ence of the infection, results in an anemia 
which requires adequate amounts of iron 
and other hematinic agents. In those 
patients recovering from infections, suc- 
cessfully treated with sulfanilamide, this 
plan of hypervitamin therapy is of special 
value. It is hoped that the routine applica- 
tion of this plan of hypervitamin therapy 
now in use by a few clinics, will earn the 
enthusiastic approval of an increasing 
number of surgeons. 


SUMMARY AND CONCLUSIONS 


A brief outline of recent contributions 
in vitamin investigations has been pre- 
sented with special emphasis upon their 
application to general surgery. The multi- 
ple avitaminoses associated with anemia, 
which are so frequently encountered in 
surgical practice, require hypervitamin 
administration. A therapeutic outline is 
presented with details of minimum daily 
dosage of each vitamin and of the essential 
minerals. 

Hypervitamin therapy is indicated in 
routine preoperative preparation of all 
cases as well as in debilitated and mal- 
nourished individuals. Patients requiring 
gastrointestinal or biliary tract surgery 
present special indications for hyper- 
vitamin therapy. Its value is stressed in 
infectious conditions and in hyperthyroid- 
ism. The vitamin and mineral content 
of the hypervitamin therapeutic plan 
provides adequate dosage for postoperative 
and convalescent needs. The routine use 
of hypervitamin therapy in postoperative 
and convalescent patients is recommended. 
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PECTENOSIS AND PECTENOTOMY IN PRURITUS ANI 
PRELIMINARY REPORT 


Manuet G. SPIESMAN, M.D. 


Staff Proctologist, American Hospital 


CHICAGO, ILLINOIS 


P to five years ago, with a few excep- 
tions, I treated intractable pruritus 
anicases non-surgically. The routine 

treatment consists of subcutaneous injec- 
tions of anesthetic oils, topical applications 
of tannic acid and alcohol, changing of the 
intestinal flora, lotions, salves, elimination 
of allergic foods and the correction of con- 
stitutional disturbances. Exceptions to 
this régime were made in patients who 
presented associated anal pathology neces- 
sitating surgical treatment. 

In 1933 Miles and Abel! published their 
observations on pectenosis and pectenot- 
omy. One of the statements in Abel’s 
paper that aroused my interest was “that 
because the mucous membrane becomes 
avascular and unhealthy in patients with 
long standing pectenosis the secretion of 
normal mucus is apt to become excessive, 
bathing the skin with an irritating liquid, 
causing the patients to suffer from pruri- 
tus-ani. . . . When no other proctological 
condition exists in this region, pruritus-ani 
may be cured by performing the operation 
of pectenotomy.” 

These observations sounded logical, but 
I had never observed a pecten band and 
was a little dubious about its existence. | 
knew I had cut through sphincter muscles 
in the operative treatment of fissure-in-ano 
and fistula but could not recall ever having 
seen a pecten band. Besides, to my knowl- 
edge no textbook or medical-surgical jour- 
nal in this country had ever described one. 
However, the outstanding reputation of the 
English surgeons who had described this 
condition spurred my interest. 

Shortly after reading Abel’s article | 
found it necessary to operate on a patient 
for a fissure-in-ano. After administering a 
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local anesthetic, and closely examining the 
anal canal, I noted a white fibrous band at 
the bottom of the fissure. I decided to do a 
Miles-Abel pectenotomy operation (inci- 
sion of the pecten band). As the operation 
progressed, I observed that just below the 
pecten band which I had divided were the 
real mahogany fibers of the sphincter 
muscles. The realization came that most 
of us had been cutting through this pecten 
band, erroneously believing it to be the 
sphincter muscles, because anatomically 
the fibers of both run in exactly the same 
direction; but the pecten fibers are white, 
while the sphincter muscle fibers are 
mahogany in color. 

From then on I began to look and feel 
for pecten bands and was rewarded by 
finding them in nearly all cases presenting 
abnormal anal tightness. The operation of 
pectenotomy seemed to do away with the 
need of anorectal stretching (divulsion) 
which gave only temporary relief. Today it 
is generally agreed by those familiar with 
pectenosis and pectenotomy that divulsion 
in the majority of cases is not necessary. 

At first, pectenotomy was performed 
for the following conditions, associated 
with anal tightness (pectenosis) : fissure-in- 
ano, papillitis, cryptitis, ano-rectal consti- 
pation, fistula and hemorrhoids. However, 
since Abel had suggested pectenotomy for 
pruritus ani, I decided to perform a 
pectenotomy when the indication arose. I 
chose an intractable case of pruritus ani 
which presented anal tightness associated 
with macerated perianal skin, hypertrophic 
skin tags and loss of pigment. I was elated 
to observe that after pectenotomy the 
itching ceased, and the macerated perianal 
tissue cleared up sooner than did the 
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operated wounds. Within three weeks the 
entire anorectal area was healed and 
the patient was discharged with no further 


HISTOLOGY OF PECTENOSIS 


The pecten, first described by Stroud? in 
1896, is an anatomic landmark, situated 
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Fic. 1. The anal canal. (After Abel.) 


complaints. Since then all patients with 
anal tightness not responding to the usual 
pruritus treatment within a period of three 


Fic. 2. A, section through anal canal showing pecten 
band encircled, in relation to normal structures. 
B, Microscopic view of portion of A enclosed by 
circle. Note above and below, fibers of internal and 
external sphincter muscles respectively; right 
center, organized fibrous tissue forming pecten 
band; above and below this, veins of superior and 
inferior hemorrhoidal plexuses respectively. (After 
Abel. From Spiesman in Illinois M. J., Dec. 1936.) 


weeks have received a pectenotomy.’ I have 
done over 250 pectenotomies to date, of 
which 48 have been performed for intract- 
able pruritus ani. 


between the pectinate line and Hilton’s® 
line. (Fig. 1.) Chronic passive congestion 
from either internal or external hemor- 


Fic. 3. Directly over the midline posteriorly an 
incision is made through the mucosa parallel 
to the long axis of the bowel, extending from 
above the pectinate line to below the ano- 
cutaneous line. A, pectinate line. B, Hilton’s 
line. c, anocutaneous line. p, pecten band 
below cut mucous membrane. E, incision line. 


rhoids may lead to the same passive con- 
gestion in the pecten area because the 
tributaries from the superior and inferior 
hemorrhoidal veins arise from a minute 
capillary plexus in the submucosa of the 
pecten. Hypertonicity or spasm due to 
chronic cryptitis or inflammation also 
produces a local passive congestion. Con- 
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stipation, straining at stools, lacerations 
from the passage of hard stools, irritating 
liquid stools, may also cause passive con- 


Fic. 4. Pecten band exposed ready to be in- 
cised in the same midline. a, pectinate line. 
B, Hilton’s line. c, anocutaneous line. pb, 
pecten band. £, incised anal mucosa. F, 
sphincter muscle below band. (From Spies- 
man in Illinois M. J., Dec. 1936.) 


gestion in the anal canal. Occasionally, a 
pecten band may exist without any asso- 
ciated pathology in the anorectum. With 
passive congestion in this area from any 
cause there follows round cell infiltration, 
and a circular deposition of fibrous connec- 
tive tissue in the submucosa of the pecten. 
Such a deposit in the area of the pecten 
produces the condition described by Miles 
and Abel as “‘pectenosis.”’ (Fig. 2.) 

Miles‘ described this condition as follows: 
“The fibrous deposit takes the form of a 
circular band varying in thickness and 
density, completely surrounding the lower 
part of the anal canal, and situated 
between the mucous membrane of the 
pecten and the external sphincter muscle. 
In well-marked instances the band of 
fibrous tissue can be distinctly felt. I have 
named this deposit of fibrous tissue in the 
submucosa of the pecten ‘the pecten 
band.’ ... The pecten band does not 
exist in the healthy anal canal. It is purely 
pathological in origin.”” Abel compared this 
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Fic. 5. The incision is 
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fibrous tissue deposition to the indurated 
zone in the neighbourhood of a varicose 
ulcer of the leg; or the fibrosis in the wall 


carried deeper until the 
complete thickness of the dense fibers of the 
pecten band is divided and the reddish- 
brown fibers of the external and internal 
sphincter are visible. a, pectinate line. B, 
Hilton’s line. c, anocutaneous line. D, pecten 
band divided. £, anal mucosa divided. F, 
sphincter muscle below band. 


of the esophagus opposite the whole length 
of the cardiac sphincter in cardiospasm; or 
the dense fibrous tissue in the gastric wall 
opposite an ulcer, forming the well known 
hour-glass stomach. 

J. W. Morgan® excised wedge-shaped 
sections of the pecten band in seven cases. 
Histologically frve showed diseased fibrous 
connective tissue, and two, unstriated 
muscle with fibrous tissue, removing any 
doubt that the band divided was the 


external sphincter. 


OPERATIVE TECHNIQUE 


In selected cases of intractable pruritus 
ani, the following technique, modified 
after Miles and Abel, is used. A combina- 
tion of gas and local anesthesia is employed. 
The preoperative treatment consists of 
3 gr. of sodium amytal and an enema the 
night before, and 14 gr. of pantopon and 
V4 50 gr. of atropine one hour before surgery. 
With the patient in the lithotomy position, 
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a local oil anesthetic (nupercaine in oil) is 
injected around the entire anorectum. 
Local oil anesthetics in conjunction with 
gas in rectal cases are chosen for the 
following reasons: (1) the patient requires 
less gas; (2) the postoperative pain is 
markedly diminished; and (3) the patient is 
saved the discomfort of the administration 
of the local anesthesia while conscious. 

The posterior anal canal is then exposed 
with a bivalve speculum and an incision Is 
made parallel to the long axis of the rec- 
tum, from above the pectinate line to 
below the anocutaneous line. (Fig. 3.) 
Immediately below the incised mucous 
membrane the white fibers of the pecten 
band come into view. (Fig. 4.) The band 
usually extends above the _pectinate 
line and a little below Hilton’s line. The 
incision is then continued downward 
through the full thickness and length of 
the band until the brown fibers of the 
sphincter muscle appear. (Fig. 5.) This 
area is very vascular and bleeding vessels 
should be ligated, care being taken not to 
reunite the cut edges of the band. 

As the band is incised, the anal canal is 
felt to spread apart. Where only one finger 
was admitted, four fingers now pass com- 
fortably into the rectum. The incision is 
extended below the anocutaneous line for 
about 2 cm. to facilitate better drainage 
and healing. Any other existing anorectal 
pathology, such as hemorrhoids, crypts, 
papillae, skin tags, can be removed at the 
same time. A small vaseline strip is inserted 
into the anal canal and a tight ““T” binder 
bandage is applied. 

The postoperative treatment consists 
of analgesics orally as often as necessary, 
hot compresses, sitz-baths, mineral oil, 
gum laxatives and thrice weekly insertion 
of the finger through the wound to break 
up granulation bridges which prevent 
healing from the bottom up. 


COMMENTS 


The question is frequently asked—what 
prevents the pecten band from reuniting 
again? The answer (which Abel also sup- 
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ports) is as follows: The increased blood 
supply to the anal canal following the 
operation of pectenotomy results in an 
absorption of fibrous connective tissue of 
the pecten band similar to the absorption 
of fibrous connective tissue around a healed 
varicose ulcer. Of the 48 cases reported, 
one performed three years ago and another 
twelve months ago failed to give lasting 
relief. This group of cases is hardly sufli- 
cient to establish pectenotomy as a cure 
for intractable pruritus ani. The writer also 
appreciates that many other possible 
causes and forms of therapy are to be con- 
sidered in the treatment of pruritus ani. 
However, after a period of five years the 
operation of pectenotomy still stands in his 
experience as one of the outstanding 
advances in proctologic surgery for the 
relief of common anorectal conditions in- 
cluding intractable pruritus ani. 


CONCLUSIONS 


1. Pectenosis is commonly present in 
intractable pruritus ani. 

2. Pectenotomy when indicated has 
proved to be of definite value in the treat- 


_ment of anorectal conditions. 


3. Pectenotomy offers a new surgical 
approach to the treatment of intractable 
pruritus ani. 
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MISGIVINGS ON MINERAL OIL AS A LAXATIVE* 


James W. MorGan, M.D., F.A.C.S. 


HE time has come to reassess the 

current opinion with regard to the 

merit of mineral oil as a laxative. There 
is perhaps no drug which has attained such 
a wide and universal currency for this 
purpose in the civilized world of today. 
Its acceptance is based on the belief that 
mineral oil is a bland and innocuous 
intestinal Iubricant, while the numerous 
and considerable deleterious effects which 
may follow its continued administration 
have failed to be recognized. 

In this paper attention will be drawn 
to the effects of mineral oil in disturbing 
normal, physiologic processes, as well as 
to the pathologic changes which may 
attend its use. 


PHARMACOLOGY 


The use of liquid paraffin for the treat- 
ment of intestinal stasis was first suggested 
by Randolph’ (1885). The belief that the 
oil is an innocuous substance dates from 
the work of Robinson? (1900), who stated, 
on the basis of clinical observation, that 
the oil always passed through the digestive 
tract unchanged. He maintained that all 
of his patients showed an improvement in 
weight, health and general well being after 
its use, while there was no discomfort even 
in cases in which as much as a pint was 
administered in a few hours. 

Arbuthnot Lane,* however, should have 
most of the credit, or possibly discredit, 
for the present wide use of mineral oil. 
His surgical principles in the treatment of 
intestinal stasis were soon discarded, but 
mineral oil, which he so vehemently 
advocated as an adjunct to this treatment, 
is still with us. He strongly objected to all 
laxatives, purgatives, dietary regulation, 
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lavage and 
these 


increased fluids, 


massage, 
and remarked that 


enemas, 


forms of treatment are tedious, dangerous 


and at best only palliative. Much more 
benefit can be obtained by the use of pure 
liquid paraffin administered at regular 
intervals during the day. This substance 
has, as far as is known, no chemical action 
whatever; it cannot be absorbed in the 
human intestine, while it facilitates very 
materially the passage of the intestinal 
contents. The motions cease to be firm, and 
they are much less bulky than before, for 
the reason that the amount of organisms 
which form a considerable proportion of 
normal feces is greatly diminished.” 

The texts on pharmacology suggest no 
rational therapeutic basis for the use of 
liquid paraffin, the chemistry of which 
is, to say the least, uncertain. Authorities 
such as Clark,4 Wood’ and Sollman® agree 
that the oil is not absorbed and that it 
softens the feces. Clark says it acts by 
reducing the feces to a liquid condition; 
Wood, by its irritative action on the 
mucous membrane; Sollman, by simply 
softening the fecal mass. None of them 
uses the word “lubrication,” in spite of 
the fact that nearly everyone thinks 
of the product as an “intestinal lubricant.” 
Bastedo’ (1915) claimed that there was no 
therapeutic difference between light and 
heavy Russian or American mineral oils. 

Newman and Gruenfeld® regard mineral 
oil as a desirable innocuous laxative but, 
having encountered many patients who 
exhibited indigestion after the administra- 
tion of mineral oil, came to the conclusion 
that these ill effects were the result of 
excessive dosage. In their opinion which 
was based on “occasional examinations of 


* From the Department of Surgery, University of California Medical School, San Francisco, under the auspices of 
the Phelan Fund for the Improvement of the Comfort of Bed-Ridden Patients, University of California. 


360 


| 
i 


New Series Vor. XLII, No. 2 


stool specimens,” this was the result of 
incomplete emulsification of the excess 
oil. They stated that mineral oil does not 
act as a lubricant, but that it becomes 
emulsified and thereby causes the feces 
:o be more fluid. Their hypothesis is based 
very largely on the inconclusive clinical 
observations in mice and men, of Sch- 
Jagintweit? and Loewe” and upon some 
fluoroscopic observations of Schwartz?! 
on movement of the barium meal in the 
transverse colon after a plain water 
enema had been given. Any conclusions of 
Schwartz must be influenced by the fact 
that a plain water enema is distinctly an 
irritant to the mucosa. 

Our objections to the use of mineral 
oil are based on the following physiologic 
and pathologic considerations. 


PHYSIOLOGIC CONSIDERATIONS 


1. The rectum is not a reservoir. Func- 
tionally it is but a short passage to the 
exterior. The true reservoir is formed by 
the sigmoid, descending and transverse 
colon and feces may remain in this portion 
of the bowel for some time without ill 
effect. Once the feces enter the rectum 
they should be evacuated by the establish- 
ment of the defecation reflex. Normally 
the act of defecation is initiated by the 
passage of fecal material past the resistance 
of the pelvirectal junction, which is more 
commonly called the rectosigmoid. At this 
point there exists, if not a true anatomic 
sphincter, certainly a physiologic one. 
The entrance of the feces into the rectum 
may result from a mass movement first 
described by Holtzknecht!* or possibly 
just from overloading of the pelvic colon 
and the gradual pushing of its contents 
onward. 

The pressure in the rectum in an indi- 
vidual in the erect position amounts at 
ordinary times to about 10 mm. of mercury. 
The defecation reflex does not take place 
until the intrarectal pressure reaches to a 
point between 40 and 60 mm. of mercury 
(Best and Taylor!*). This reflex initiates 
a strong peristaltic contraction of the 
colon, accompanied by shortening of the 
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longitudinal muscle (the tenia coli above 
and the complete longitudinal muscle 
sheath of the rectum below, which forms 
a cylindrical tendon and joins the external 
sphincter ani at the fibromuscular insertion 
of the levatores ani). The contraction of 
the longitudinal fibers and consequent 
shortening of the rectum by the levatores 
ani, combined with the simultaneous onset 
of peristalsis, accompanied by a codrdinate 
relaxation of the anal sphincters, results 
in the evacuation of the feces. Failing 
this, as Alvarez,'4 Hurst, and others 
have pointed out, the individual will have 
pressure, symptoms of headache, furred 
tongue, foul breath, malaise, mental slug- 
gishness, etc. 

The use of mineral oil as a laxative is 
open to severe criticism on the grounds 
that it destroys the normal physiologic 
processes outlined above. The competence 
of the rectosigmoid ‘“‘valve” is destroyed 
and as a consequence the reservoir effect 
of the more proximal bowel is lost. Con- 
tinual leakage from above results in the 
rectum being kept partially full most of 
the time and causes its conversion into an 
abnormal receptacle for fecal material. 
The mere presence of liquid petrolatum 
in the rectum does not initiate any urge 
for defecation by establishment of the 
reflex. If it did the patient might be 
better off, for he would be called upon to 
have a bowel movement and to rid himself 
of the dirty, oily feces. As suggested above 
there is not sufficient pressure to initiate 
the defecation reflex, but there is enough 
fecal material present to cause symptoms 
of irritation. 

2. When mineral oil is present in the 
rectum complete evacuation is impossible. 
Whatever the degree of emulsification 
in the small intestine, one always finds a 
tenacious layer of a dirty mixture of oil 
and feces covering the rectal mucosa. 
In my practice as a proctologist, sig- 
moidoscopy is carried out on most of my 
patients and in those having taken liquid 
petrolatum one can nearly always discern 
the presence of the oil macroscopically; in 
which cases it-is impossible to examine 
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the rectal wall properly. This holds true 
whether the patient has or has not de- 
fecated prior to the examination. The 
dirty film is wiped off with difficulty and 
if any great pressure is used the mucosa 
bleeds readily. Ordinary suction will not 
clean the bowel wall and repeated enemas 
and colon flushings are necessary to 
accomplish proper visualization. 

3. The use of mineral oil was shown to 
be the cause of weight loss in children by 
Till'® and Dutcher.'” Jackson!® (in two 
different experiments) demonstrated defi- 
nite loss of weight and strength in animals 
which were given regular doses of mineral 
oil. He considered this to be due to the 
carrying away of the fat soluble vitamins 
A and p. Later, when the same animals 
were given the mineral oil along with 
irradiated viosterol, they soon regained 
the lost weight. Rowntree’ suggests the use 
of increased amounts of vitamins A and D in 
the food of patients who are given mineral 
oil. Invalids and children, who most 
frequently need more vitamins than usual, 
are the very patients who are usually 
given mineral oil by their physicians. 
Since I have been studying the clinical 
effects of liquid petrolatum, I have found 
a number of patients who have suffered 
alarming weight loss which seemed to be 
related to regular large draughts from the 
mineral oil bottle. 

4. Mineral oil, whether or not it is in 
complete emulsion, hastens the motility 
of the bowel contents in the small intestine 
and as a consequence, digestion is incom- 
plete. From fluoroscopic studies in cats, 
Lanczoz™ concludes that mineral oil cannot 
be regarded simply as a lubricant. It 
hastened the passage of the contrast 
barium meal through the stomach and 
small intestine and visibly increased peris- 
talsis. The motility did not appear to be 
hastened in the large intestine. Defecation 
was sometimes excited but this did not 
result in complete evacuation. The closure 
of the pylorus by morphine* was weakened 


* Some authors do not agree that morphine has a 
contracting action on the pylorus. 
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or prevented by liquid petrolatum. He 
felt that the laxative action of the oil 
was either (a) antispasmodic in preventing 
irritation; or (b) direct nervous stimulation 
by a foreign substance. 

5. There is clinical evidence that indi- 
viduals who have taken oil over a long 
period of time suffer from “indigestion.” 
This is perhaps due in large measure to 
interference with absorption from the small 
intestine. It is suggested that the oil, by 
partially covering over the estimated 10 
square meters of surface area (Best and 
Taylor) and its millions of villi, as well 
as by interference of the action of the 
digestive ferments on ingested food, estab- 
lishes a mechanical barrier to absorption 
and digestion.{ Spriggs! and his colleague 
Leigh hold the opinion that mineral oil 
does not interfere with absorption. In 
two patients they made three day tests in 
which ingested food and paraffin were 
weighed. Only 4 per cent and 5 per cent 


respectively of the food elements were 


recovered in the feces. Varying quantities 
of the paraffin were recovered (i.e., I1 
per cent and 17 per cent). According to 
the figures submitted, the patient taking 
the smaller amount of oil excreted the 
larger quantity. Their observations are 
scarcely conclusive. There is no evidence 
to show that mineral oil interferes with 
secretion of the mucous glands. Probably 
the opposite (i.e., stimulation) is true, the 
hydrocarbon oil evidently producing chem- 
ical irritation as a foreign body. 


PATHOLOGIC CONSIDERATIONS 


6. Mineral oil should never be given 
before or after operations on the rectum. 
One would never think of using oil sprays 
following nose or throat operations because 
of the danger of hemorrhage and the inter- 
ference with healing, and yet many sur- 
geons advocate large doses of oil before 


t The actual occlusion of the ducts has never been 
demonstrated, and Schlagintweit,? after observing rats 
which had been given small doses of oil, says that coat- 
ing of the intestinal mucosa which would prevent 
resorption does not take place. 
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and after rectal operations. Within the 
past month I have been called in consulta- 
tion In two cases of postoperative hemor- 
rhage following hemorrhoidectomy. Both 
patients had had several transfusions and 
both had had mineral oil twice daily. 
The discontinuance of the oil, repeated 
normal saline flushings along with tannic 
acid instillations and more transfusions, 
ended the hemorrhages, but did not 
circumvent the consequent mild strictures 
which later needed surgical intervention. 

Most rectal wounds are best left to heal 
by granulation and if they are of the proper 
shape and are kept clean the results will 
be good. Mineral oil interferes with proper 
hygiene and thereby causes discomfort. 
Patients who have been subject to frequent 
rectal hemorrhages from internal hemor- 
rhoids are seldom relieved by taking 
mineral oil. The stools are softer and cause 
less trauma, but oftentimes there is more 
bleeding than ever. A urologist, in a per- 
sonal communication, tells me that after 
performing an internal urethrotomy for 
stricture he always uses sterile mineral 
oil to prevent rapid healing. 

Carr and Johnson” have called attention 
to the fact that varying amounts of oil 
or fat in the blood stream may cause death 
by fat embolism. In their case 50 cc. of 
sterile cotton seed oil was injected into 
the posterior urethra in order to facilitate 
catheterization. The urethral mucous mem- 
brane had been traumatized from previous 
attempts to pass a bougie through a 
stricture. The patient died shortly after- 
ward from oil emboli in the basilar artery, 
kidneys and lungs. The administration 
of oil by mouth or by rectal instillation 
following rectal operation may therefore, 
apart from the danger of hemorrhage, 
carry some risk. In those cases of embolic 
death after hemorrhoidectomy in which 
no satisfactory explanation of the origin 
of the embolus is forthcoming to explain 
the accident, oil embolism is a factor to be 
considered. 

7. The use of mineral oil is often an 
indirect cause of pruritus ani. The definite 
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leakage from the anus in those patients who 
take oil interferes with proper anal hygiene. 
The delicate perianal skin (nowhere on 
the surface of the body is the skin more 
vulnerable) requires careful attention. It 
needs to be kept clean and dry. Pruritus 
will often persist in spite of adequate 
treatment if the patient continues to take 
mineral oil. Most patients with pruritus 
have local rectal lesions and even if these 
are eradicated, cure will not ensue if the 
use of oil is continued. Gibbon” reports a 
case of carcinoma of the scrotum which 
developed during the course of treatment. 
His patient had a perianal dermatitis 
which was due to leakage of oil onto the 
skin, the dermatitis finally developing 
into a surface carcinoma of the scrotal 
epithelium. 

8. Channon and Collinson”! proved that 
oil is absorbed from the gut and that it 
appeared in the livers of rats and pigs. 
They noted an increase of non-saponifiable 
fats in these organs when the animals were 
fed on a synthetic diet containing medicinal 
liquid paraffin. Their results are opposed 
to those of Mellanby” (1927) who injected 
paraffin into the duodenum and was unable 
to recover any oil in the material which 
was absorbed through the Iacteals in the 
mesentery. Channon and Collinson ex- 
plained this by drawing attention to the 
fact that their own paraffin differed 
chemically from that used by Mellanby. 

Twort and Twort” found definite patho- 
logic liver changes in many thousands of 
mice in which mineral oil had been used 
on the skin in the study of carcinogenic 
agents. The livers of these animals were 
demonstrated to have vacuolization with 
ultimate fatty infiltration and partial 
liver destruction. Similar changes occurred 
in the spleen, suprarenal glands and the 
ovaries. 

In these animals the portals of entry 
into the viscera could well have been 
through the skin. The authors however 
explained the pathologic changes as being 
due to the animals ingesting the oil by 
licking their wounds and believed that 
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the oil entered the various organs as the 
result of normal absorption from the diges- 
tive tract. The observations of Twort and 
Twort are rendered much more significant 
by the findings of Tantini.”” This author 
fed mineral oil to rats which then developed 
true oil granulomata and definite fatty 
degeneration and destruction of the liver 
cells. In another experiment® the same 
author made repeated intraperitoneal in- 
jections of oil in guinea pigs which all 
demonstrated true neoplastic transforma- 
tion. The mineral oil “infiltrated the liver 
abundantly” and caused fatty degenera- 
tion and other regressive processes. In 
both experiments the histochemical differ- 
entiation of mineral oil and fat in the 
hepatic cells and in the parafinomata 
were demonstrated by the method of 
Carminati.” 


SUMMARY 


A. Physiologic Considerations. 1. Min- 
eral oil lubricates the rectosigmoid and 
makes a reservoir of the rectum. 

2. Mineral oil makes complete evacua- 
tion impossible. 

3. Mineral oil has a very deleterious 
effect on the nutritional economy of fat 
soluble vitamins. 

4. Mineral oil hastens the motility of 
the bowel contents and thereby prevents 
complete digestion. 

5. Mineral oil may interfere with the 
process of absorption throughout the 
bowel. 

B. Pathologic Considerations. 6. Min- 
eral oil interferes with the healing of post- 
operative wounds in the anorectal region 
and may induce hemorrhage. 

7. Mineral oil is often the indirect cause 
of pruritus ani. 

8. Evidence is accumulating that min- 
eral oil may be absorbed, producing 


pathologic changes in the liver and other 
abdominal viscera. 
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CONCLUSIONS 


The internal administration of mineral 
oil, either alone or in combination with 
other substances, may be attended by 
decided disadvantages. In view of the 
lightheartedness with which mineral oil 
has been prescribed as a laxative, I feel 
that this discussion is timely. 

It is only proper to state that any 
discussion of mineral oil as a carcinogenic 
agent or as a factor in producing pulmonary 
oleomata is not within the scope of this 


paper. 
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FTER eighteen months of clinical and 

A experimental observation of man- 

delic acid in urinary infections, we 

are ready to report an estimate of its value 
and its limitations. 

A threefold observation was carried out, 
namely, (1) in the laboratory; (2) in 250 
carefully controlled clinical cases; and (3) 
in ten experimental animals. 

The laboratory findings will be con- 
sidered first. The experiment was designed 
to simulate as nearly as possible the situa- 
tion found in clinical cases. Norma! urine, 
albumin and sugar-free, was used in each 
test tube. To these were added organisms 
commonly found in clinical cases and the 
effect on them observed in a pH of 4.5, 5.0 
and 5.5, in concentration of 
mandelic acid of 144, 4 and 1 per cent, 
respectively. The results may be briefly 
summarized as follows: 

1. All organisms were killed in the urine 
with a pH of 4.5 in four hours. 

2. All controls with the higher pH grew 
abundantly. 

3. The more acid the medium, the more 
pronounced the bactericidal effect of man- 
delic acid. 

B. Coli (escherichia coli), which consti- 
tutes 86 per cent of the urinary pathogenes, 
was killed easily m low concentrations and 
with a pH as high as 5.5. The Staphylo- 
coccus aureus and albus were more resist- 
ant, but in high concentration and low pu 
these were killed in twenty-four and forty- 
eight hours. Proteus vulgaris was even 


more resistant, but was killed in high 
concentration when the pH was maintained 
low. It required concentration of 1 per cent 
in a pH of 5.5. The pseudomonas pyo- 
cyaneus was found quite resistant, being 
inhibited only in the higher concentrations. 

It is to be noted that the staphylococcus, 
the proteus, and the pyocyaneus build up 
an alkalinity in a urine menstruum and 
this, no doubt, accounts for the ineffective- 
ness of mandelic acid clinically where these 
organisms are found. If one is able, how- 
ever, to maintain a low pu, the mandelic 
acid may be expected to kill even these 
organisms. 

The Aerobacter aerogenes, however, was 
not affected by mandelic acid in any con- 
centrations or acidity studied. Since this 
organism resembles B. coli communis 
morphologically, it is often mistaken for it, 
and many laboratories fail to differentiate 
it unless specifically instructed to do so. 
Fortunately, this organism comprises only 
about 4 per cent of the urinary infections. 

Likewise, many strains of the pyo- 
cyaneus do not change to the characteristic 
greenish color until the culture growth is 
seventy-two hours old, and many of 
these are clinically classified as B. coli 
erroneously. 


CLINICAL OBSERVATION 


The 250 clinical cases embraced most 
of the common types of urinary maladies 
—pyelitis, pyonephrosis, renal calculus, 
ureteral calculus, nephroptosis, ureteral 


* Presented at the meeting of the section of Genitourinary Surgery, New York Academy of Medicine, October 20, 
1937- 
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stricture, diverticulitis, cystitis, trigonitis, 
tabetic bladders, hypertrophied prostates 
and others. It was soon established that 
infections cleared up im cases of poor 
drainage and residual urine, but that 
recurrence could be expected unless the 
underlying cause was removed. 

The prognosis as to the effectiveness of 
mandelic acid therapy was found to depend 
mostly on the type of organism present. 
Therefore, we have found it necessary to 
lay more stress than formerly on the 
identification of the organism, especially 
differentiating the Bacillus coli communis 
and communior from the aerogenes, pyo- 
caneus and proteus. 

An analysis of the cases treated revealed 
the following: 

1. Seventy-two per cent of all urinary 
infections treated were made culturally 
sterile within an average of 7.2 days. 

2. Bacillus coli (escherichia) mfections 
became sterile in 86 per cent of the cases. 
This group was 72 per cent of the total 
cases studied. 

3. Four patients proved to be infected 
by aerobacter aerogenes, were unimproved, 
and when specimens of urine collected 
from these patients were tested in vitro, 
I per cent mandelic acid concentration had 
no effect on the bacterial growth in any 
pH studied. 

4. Three cases of pyocyaneus infection 
were made microscopically clear, two 
culturally sterile. The case that continues 
to give positive cultures is one of infected 
polycystic disease of the kidneys. 

5. Infections by the staphylococcus were 
present in 11 per cent of our cases. These 
were improved by the drug in most in- 
stances, but in only 1 case, a simple 
pyelitis, was the urine made negative to 
culture. Most of the staphylococci cases 
were found in association with drainage 
tubes and repeated instrumentation. 


METHOD OF ADMINISTRATION 


Since mandelic acid is most effective 
in a concentration of 1 per cent and it has 
been demonstrated that 3 Gm. of the drug, 
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given by mouth every four hours, passes 
unchanged through the body. and is 
recovered in a concentration of 1 per cent 
for approximately six hours in a patient 
with a urinary output of 1,200 c.c., it is 
quite rational to administer the mandelic 
acid in 3 Gm. dosage every six hours. 
The necessity is also readily seen of main- 
taining a high acidity of the urine either 
by diet or medication or both. 

The popular method of administration 
is in the elixir form of ammonium mande- 
late which changes in the stomach to 
mandelic acid and ammonium chloride. 
It must be borne in mind that ammonium 
chloride does other things besides acidify- 
Ing urine, e.g., causes nausea and diarrhea. 
We do not vary the dose of mandelic acid 
in adult therapy but find it necessary to 
change the acidifying factors frequently. 
We therefore still prefer to prescribe the 
sodium mandelate solution or the sodium 
mandelate powder. 

We then consider maintaining the acidity 
of the urine as a separate problem, often 
obtaining it by an acid-ash diet alone. 
Should this not suffice, nitrohydrochloric 
acid, sodium acid phosphate or ammonium 
chloride or nitrate is prescribed. The urine 
is tested daily, the nitrazine paper of 
Squibb being clinically accurate enough 
to determine the pu. 

It is important to avoid the use of 
ammonium salts in the presence of the 
urea-splitting organisms, such as proteus, 
pyocyaneus, and staphylococcus. 

Poorly functioning kidneys do not se- 
crete mandelic acid as well as those with 
normal function. 


TOXICITY 


Mindful of the disasters that have 
attended the indiscriminate use of dinitro- 
phenol and cinchophen, we have attempted 
to discover if there are any harmful effects 
of mandelic acid which heretofore may not 
have been recognized. 

Clinical Study. A careful analysis of 
some 250 cases treated with mandelic 
acid did not reveal any deleterious effects 
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»f the drug. Transient nausea or diarrhea 
were the only untoward symptoms. 

Fifty cases observed one year after 
mandelic acid therapy have shown no 
late toxic effect. The voluntary expression 
by patients of a feeling of increased vigor 
and sense of well- being was quite common. 

Repeated microscopic urialyses during 
and subsequent to treatment have revealed 
no elements suggesting toxicity, such 
as red blood cells, albumin or casts. 

To discover any clinical impairment in 
renal function, the non-protein nitrogen and 
phenolsulphonephthalein tests were car- 
ried out on thirty-six patients before and 
after mandelic acid treatment, and in 
practically all cases improvement in func- 
tion was noted, probably due to associated 
treatment such as drainage and forced 
fluids. The age of these patients ranged 
from 19 to 89 years, and they included 
some of marked debility and profound 
renal impairment. 


Pathologic Study. The pathologic ap- 


proach to the toxicity problem was neces- 
sarily experimental. Dogs were given one 


to four times the normal dose of mandelic 
acid over periods of ten to thirty days. 
It was found on microscopic examination 
of the liver and kidneys that all the dogs 
except the control dog showed evidence of 
toxicity. This varied from areas of focal 
necrosis in the dogs given larger doses 
over a longer period of time, to simple 
cloudy swelling with the smaller doses 
over a shorter period of time. 

The pathologic report made by Dr. 
Hollis Allen was as follows: “The section 
of the kidney shows a destructive lesion, 
involving the tubules and to a lesser extent 
the glomeruli. The tubules in areas show 
a marked, cloudy swelling which goes on 
to areas of focal necrosis and loss of the 
lining cells of the tubules. The glomerulus 
is affected, shows some evidence of hyaline 
degeneration, and in some areas moderate 
crescent formation. 
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“Section of the liver shows a very 
marked, cloudy swelling of the liver cells 
about the periportal spaces and advancing 
in many places well into the lobule, so 
that the only normal remaining tissue is 
about the central vein. This process has 
advanced in some areas to actual necrosis 
of liver cells.” 

However, three dogs were given the 
normal dose of mandelic acid for one 
month and then given a period of rest 
from the therapy for a period of two 
weeks. Autopsy findings on these dogs 
reported by Dr. Allen were as follows: 
“Section shows replacement of kidney 
tubule cells. There is still some evidence 
of cloudy swelling, but the tubules as a 
whole are in good functional condition. 

“The liver still shows some diffuse, 
cloudy swelling, but the condition about 
the periportal spaces is not evident as 
in the section of the dog which was killed 
without a rest period. There is no evi- 
dence of death of cells, and the marked, 
cloudy swelling has almost completely 
regenerated.” 

Therefore, we conclude that mandelic 
acid, given in the normal dose over the 
_usual period required in therapy, does 
not have any permanently bad effects. 
It should, however, be prescribed only in 
its usual dose and not over a long period 
of time without rest. 


CONCLUSIONS 


We believe that, with the clinical 
and experimental evidences now in our 
possession, mandelic acid is of definite 
value as a urinary antiseptic and is not 
harmful to the human body in its pre- 
scribed dose. Its value and limitations are 
now sufficiently well known to place it in 
its proper niche as one of our useful drugs.* 


* Discussion of this paper is combined with that of 
Dr. Reuter. See page 371. 
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HAT sulfanilamide had a definite 
favorable action against the gono- 
coccus was Immediately shown in our 
earlier study. It soon became apparent that 
it was not limiting its effect on this organ- 
ism, but was also extremely effective 
against infections anywhere in the urinary 
tract, and especially against the colon 
bacillus. Having at least partially satisfied 
our first curiosity, a second one therefore 
presented itself as to the versatility of the 
preparation in infections of the genito- 
urinary tract. Although we should like to 
know the fate and action of sulfanilamide, 
we must depend on the chemist and the 
pharmacologist for that. I can, therefore, 
report only the clinical observations in our 
quest for the truth about sulfanilamide. 

We have used it with success in acute 
cystitis In women, in cystitis and prostatitis 
and infected residual urine in men, in 
infected hydronephrosis with and without 
calculus, and in non-specific epididymitis. 
We have also used it prophylactically in 
surgery of the urinary tract, m trans- 
urethral resection, in suprapubic prostatec- 
tomy, in nephrotomy and ureterotomy, 
and in nephrectomy when an ordinarily 
clean wound became soiled. 

Though our results in the treatment of 
gonorrhea may not be quite so scintillating 
as they appeared to be at first, a recovery 
in conservatively 75 per cent of the anterior 
infections within from ten to twenty days, 
and in 60 per cent of the massive and total 
infections in from three to four weeks, leads 
us to believe that the preparation is 
superior to, and the most persistent of any 
we have used. In the remaining 25 per cent 
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of the anterior infections, about 20 per cent 
will remain either stationary or flare up 
repeatedly in a mild manner when the drug 
is discontinued, only to subside again when 
it is administered. The other 5 per cent of 
this group, for no explainable reason, after 
remaining stationary for several days, 
suddenly show a cloud im the second glass 
with never very severe infection of the 
prostate and no increase in symptoms. 

Of the group with massive infections, 
40 per cent fail to respond, but they do not 
get any worse. 

Our problem therefore is to evolve a 
treatment for the resistent cases, I.e., the 
25 per cent failures in the anterior group 
and the 40 per cent in the massive group. 
Though the answer is not yet at hand, we 
believe it will soon be available in the form 
of a combined treatment with one of the 
biological preparations. The use of such a 
combined treatment in a group now under 
investigation shows promise. All of the 
known preparations heretofore used in the 
treatment of gonorrhea have been used 
simultaneously with sulfanilamide with a 
variation of results. We believe that 
sulfanilamide produces a sort of blockade 
against the invasion of other parts of the 
anatomic chain beyond the area which is 
involved at the time treatment is begun. 

Prostatitis occurs less frequently than 
before, and periurethral abscess and epi- 
didymitis very rarely. The latter was 


observed only two times in over 200 cases 
during treatment. Epididymitis responds 
rapidly when sulfanilamide is administered. 
We are investigating the complement fixa- 
tion reaction in recovered cases to deter- 


* Presented at the meeting of the Section of Genitourinary Surgery, New York Academy of Medicine, October 20, 
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mine any variation from the previous 
results. In the quick recoveries the reac- 
tions seem to be more often negative. 
Sulfanilamide has been shown to have no 
adverse effect on spermatogenesis or the 
morphology of spermatozoa. 

In indicanuria, sulfanilamide produces 
no diminution of the indican and is poorly 
tolerated, producing a marked general 
physical depression and general inertia. In 
the female it is frequently observed that, 
during the administration of the com- 
pound, there is spotting and a sensation of 
impending menstruation unrelated to the 
normal menstrual cycle. The menstrual 
period is frequently maugurated several 
days prior to the expected date. Vaginal 
smears show a marked reduction of 
bacterial flora after forty-eight hours of 
sulfanilamide therapy. 

In pregnancy, it has shown no undesir- 
able action in a few cases observed, yet we 
advise against indiscriminate use of the 
preparation in this state, as we do in its 
simultaneous use with the arsenicals, until 
more data are at hand. 

Our examinations of the urine have not 
revealed anything which might suggest any 
ill effect on the kidney, either in the normal 
kidney or in those showing evidence of 
impairment in the urine. 

The side effects of sulfanilamide are 
many and the list is growing daily, but we 
believe that they are not serious when 
observed by a physician. We still feel, as we 
did in the beginning, that the administra- 
tion of a potent preparation of this type, 
about which so little is known, should be 
controlled by the physician and not the 
pharmacist. There is still a greater hazard 
in the universal use of sulfanilamide by 
physicians generally, especially in relation 
to the treatment of urinary infections. The 
importance of cystoscopy and an investiga- 
tion of the upper urinary tract in pyuria is 
well known, however, such a pyuria can, 
in many instances, be clarified by sulfanil- 
amide, and many patients presenting them- 
selves to physicians other than urologists 
will be relieved of their cystitis. Should the 
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pyuria be dependent on an upper tract 
lesion, precious time is lost before the true 
nature of the condition suspected. 

We believe that sulfanilamide is the most 
versatile and the most useful single prep- 
aration of the entire list of those which 
lend themselves to the treatment of genito- 
urinary infections. It is our belief that there 
is an individual threshold of efficiency for 
each person, and that until some simple 
laboratory method has been devised for the 
determination of this factor, the adminis- 
tration of sulfanilamide will continue to be 
a method of trial and error. 

From our observations it is thought that 
sulfanilamide might become a useful prep- 
aration in controlling the imfection of 
urinary drainage systems and particularly 
In prostatectomy, whether suprapubic or 
transurethral resection, in which infection 
is a disconcerting factor. It has been 
observed in our surgery that although the 
urine during the drainage period was 
infected, the degree of infection was 
markedly reduced during the administra- 
tion of sulfanilamide. There is an absence of 
the objectionable odor of infected urine; 
there is no evidence of cellulitis about the 
sinus opening; the sinus area appears to 
granulate much more rapidly without the 
detritus and sloughing gray deposit on its 
walls. The most striking observation is the 
rapid cessation of urine drainage through 
the suprapubic opening after removal of 
the tube, and there is a noticeable shorten- 
ing of the hospital stay of those patients in 
whom the preparation was used. The 
remaining infection of the urine, instead of 
necessitating repeated treatment for sev- 
eral weeks, in most instances cleared when 
the patient was ready to leave the hospital. 
The small pustules around sutures, so 
frequently observed in infected wounds, 
seldom appear when sulfanilamide is used, 
and surgical wounds in general show more 
desire to heal by first intention. In trans- 
urethral resection, infection does not ap- 
pear to be so virulent and, though present, 
seems to be held in check and subsequently 
the urine clarifies more rapidly. 
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In our series of prostatectomies in which 
prontylin soluble and sulfanilamide were 
used prophylactically, the temperature 
curves immediately after operation showed 
no temperature exceeding 100 degrees, and 
that only for only twelve hours, with a 
prompt return to normal levels. Occasion- 
ally on the day of closure of the sinus, 
there was a degree of rise in the tempera- 
ture for one reading. The sinuses closed 
rapidly on removal of the drainage tube, 
and the wounds did not break down. 
Voiding was established about four days 
earlier than usual, and though the urine 
was infected, continued treatment with 
sulfanilamide produced early clarification. 

The transurethral resection cases show 
much the same result as the suprapubic 
prostatectomies, with lowered temperature 
curves, more controlled infection and a 
rapid clarification of the urine postopera- 
tively. Though the blood studies on all 
cases have been closely observed, it has not 
been found that bleeding, either during the 
surgery or after, has been noticeably 
increased. If the preparation has any 
effect on surgical bleeding, it has not been 
observed in our cases. The use of sulfanil- 
amide in surgery of the urinary tract has 
not been so much prior to surgery as 
immediately afterward. 

The belief that this substance has value 
in controlling infection in bladder surgery 
has been strengthened by the behavior of 
several patients with massive infection, in 
whom the bladder and prevesical space was 
of necessity widely opened. In these, the 
wounds were expected to heal with diffi- 
culty; however, they healed by first inten- 
tion, except at the site of the drainage tube. 
This also closed promptly on removal of 
the tube. Some patients with infection and 
residual urine somewhere in the urinary 
tract, whether in the kidney or in the 
bladder, refuse corrective surgery, or in 
some cases, surgery is not advisable at the 
moment. These patients, particularly those 
with bacillary infections, we found could be 
clarified, with resulting sterile cultures, 
after treatment with sulfanilamide. Though 


the pathology which predisposed to the 
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residual urine persists, these individuals 
can be made more comfortable by the 
eradication of the infection. It is to be 
expected that they will become reinfected 
as long as residual urine remains, but the 
interval is variable. In a large group there 
have been only two reinfections in over six 
months; in one case the free interval was 
as long as eight months. The two patients 
with reinfections have recurrences about 
every two months. Whether these are 
reinfections or flare-ups of controlled infec- 
tion, it is difficult to say. The success of the 
method of treatment is indicated by the 
following examples: 


In a case of bilateral hydronephrosis in a 
male with moderate benign prostate hyper- 
trophy and residual urine of 4 ounces, the 
entire urinary tract, including the prostate was 
massively infected with the colon bacillus. The 
result of therapy was total clarification and 
comfort to the patient within forty-eight hours, 
which has persisted for four months. 

A patient with calculi in the parenchyma of 
the left kidney, from which pelvic calculi were 
removed several years ago, had a dilated pelvis 
infected with the colon bacillus. There were 
6 ounces of residual urine caused by a benign 
prostate hypertrophy. This man was not a 
favorable candidate for surgery, but he was 
vastly improved in his symptoms and the in- 
fection was promptly defeated by sulfanilamide. 

In a right-sided chronic pyelitis in which the 
left kidney was removed several years ago 
because of destruction by infection, the urine 
in the remaining kidney was clarified within six 
days after treatment. 

In bilateral hydronephrosis and hydroureter 
with colon bacillus infection, there was great 
improvement on both sides four weeks after 
rest in bed and intermittent courses of 
sulfanilamide. 

Another patient had infection of both 
kidneys, also with the colon bacillus. The path- 
ology in the beginning was median bar hyper- 
trophy of the prostate for which transurethral 
resection was done; there was a bilateral vesicle 
diverticulum into which the ureters emptied. 
Diverticulectomy removed these and the 
ureters were restored to their normal position. 
These proceedures were followed with vast 
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improvement of both dilated pelves, but the 
left one continued to harbor infection, which 
was removed within seventy-two hours by 
culfanilamide and has not recurred in eight 
months. 

A female patient weighing 380 pounds, with a 
pituitary disorder, had a bilateral bifid pelvis, 
three large calculi impacted in lower right 
ureter which were removed by orifice incision 
by high frequency, and a pyelonephritis above. 
in this case there is rapid improvement under 
administration of sulfanilamide, followed by 
slow recurrence and further clarification after 
more treatment. The intervals between reinfec- 
tion are lengthening and it is our hope, by 
persistence, eventually to obtain a permanent 
result. Ordinary retrograde pyelography was 
unsatisfactory because of the size of the 
patient, but combined intravenous injection 
of diodrast and retrograde, with air injection 
into the perirenal space, produced very satis- 
factory pictures. 

Another female, with a history of gastric 
ulcer and long continued alkaline therapy, 
conceived, and when she was nearly at term 
the left kidney became infected. Following 
parturition she developed phlebitis in the left 
leg. The study showed an infected, dilated left 
kidney pelvis contaming two calculi, with 
another in the lower third of the ureter. The 
ureteral calculus was removed with multiple 
in-dwelling catheters, the pelvis drained in the 
same way. She was placed on a high vitamin, 
acid-ash diet and received pelvic irrigations of 
phosphoric acid. The calculi disappeared after 
several months, but the infection persisted. 
As in the previous case, it is possible to clarify 
the urine for weeks at a time, only to have the 
infection recur, but more mildly each time and 
with longer free intervals. From this case, in 
which acids were tolerated poorly because of 
the previous ulcer, it is thought that sulfanila- 
mide has a definite value. An interesting obser- 
vation is that each time this patient has taken 
sulfanilamide, there has been a loss of pain and 
a definite reduction in size (by actual recorded 
measurement) of the phlebitic leg. Similar 
effects have been reported to us spontaneously 
by patients with sinus infections, recurrent 
infections of the gums, colitis and_ skin 
infections. 


These patients reported here all repre- 
sent cases of long-standing, who have been 
repeatedly treated by every conceivable 
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method and technique in an effort to gain a 
result. It has remained for sulfanilamide to 
produce that effect. 

We should not let our enthusiam for 
sulfanilamide handicap its natural develop- 
ment or the continued research to improve 
it. We should strive not to create a prej- 
udice against sulfanilamide as Coindet did 
with iodine over a century and a half ago. 


DISCUSSION OF PAPERS ON MANDELIC 
ACID AND SULFANILAMIDE 


Dr. J. A. C. Corson: Our experiences with 
mandelic acid were very favorable, but recent 
developments and our interest in sulfanilamide 
have directed our efforts along other lines. In 
the spring of 1937 I had the temerity to report 
a series of some eighty cases of gonococcus 
infection at the American Medical Association 
meeting in Atlantic City. 

When we first started to use sulfanilamide in 
gonococcus infections, I was struck imme- 
diately by some of the results that were 
obtained by Dr. John Dees and Dr. Henry 
Harrill of our staff, who did the clinical work on 
these cases. It seemed to me, if these results 
could be substantiated, that it was of especial 
clinical and sociological importance that a 
thorough study of the value of this drug should 
be undertaken. We reported our results entirely 
from the clinical standpoint, although we did 
try to follow as many cases as possible by 
cultural studies and follow-up. 

In brief, we reported that in about four out of 
five cases of gonococcus infection there would 
be a very prompt response to sulfanilamide by 
simple oral medication. Of the four cases which 
did respond, about 10 per cent would show 
recurrences, either when the dosage of the drug 
was lowered or when treatment was stopped. 

I then learned for the first time that Dr. 
Reuter had commenced his own work on this 
drug about three months previously, and that 
his results paralleled our own very closely. We 
used a higher dosage than he did, and perhaps 
got more reactions, but in general I think the 
results that he has now reported are fairly 
closely parallel to those we obtained. Dr. 
Pederson of New York apparently found a 
smaller percentage of favorable results, but he 
also was, I believe, well impressed with the 
value of the drug. Maddock, of the University 
of Michigan, reported a very strange situation; 
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he stated that all his cases of chronic infection 
responded promptly, but that the results in 
acute infections were very disappointing. 

Pelouze, who is, of course, a recognized 
authority on this type of infection, stated in 
the same discussion that he had had no experi- 
ence with the use of sulfanilamide, but he 
considered that the introduction of this drug 
would Iead to a tremendous increase in the 
incidence of gonococcus infection in _ this 
country. I then stated that I did not follow his 
line of reasoning in this regard, but I presume 
what he was thinking about was the fact that 
patients may sometimes be symptom-free, free 
from urethral discharge, and with clear urine, 
and yet be carriers. We have tried to study 
that aspect of the situation, and we have found 
only five cases in which we have been able to 
recover the gonococcus on culture in patients 
who were symptom-free after a course of the 
drug. 

In our preliminary report, we discussed forty- 
seven cases of various types of gonococcal 
infection. In spite of the fact that these patients 
came from the City Venereal Clinic in Balti- 
more, we have been able to get in touch with 
thirty-four of them three to four months after 
they were treated. In no case has the culture 
been positive, although we have cultured the 
urethra and prostatic secretions. 

We have continued on the high dosage which 
we started at first, but have varied it according 
to the reaction obtained. The results in a sub- 
sequent group of seventy or one hundred cases 
have been essentially the same. 

Other papers have recently appeared, which 
will, I think, support our contention that 
sulfanilamide is a most potent factor in the 
treatment of gonococcic infection. Braasch, at 
the American Urological Association meeting, 
in a treatise on urinary infections, called atten- 
tion to the results obtained in gonococcus infec- 
tions with this drug. Buchtel and Cook at the 
Mayo Clinic reported a series of gonococcus 
infections in which their percentage of cure was 
well over 80. They also reported the fact that 
they were disappointed in the use of the drug, 
particularly in the treatment of urinary infec- 
tions, when they started with lower doses. 
Herman Long at Johns Hopkins Hospital has 
carried out a study on fifty cases of gonococcus 
infection in women. He was impressed with the 
fact that the acute and subacute cases reacted 
to treatment most favorably, but that the 
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chronic cases, where adhesions have occurred 
and in which damage has been done, and which 
are usually sterile as far as gonococci are 
concerned, did not respond very favorably. | 
think that is to be expected. 

In our original series we were struck not only 
by the prompt clinical response, but by the few 
instances of progression, in spite of the fact that 
some would not respond. Other workers have 
observed a progression; Dr. Pederson tells me 
he has seen a number of cases of epididymitis. 
We have tried particularly to follow this phase 
of the subject, but of the 150 cases we have 
seen, I know of only one instance in which 
epididymitis has developed. Dr. Long’s statis- 
tics with females bear this out in a way; 
he has noted a progression of the infection in 
very few cases under treatment. 

Orr has recently published an article in the 
Journal of the Canadian Medical Association 
with a report of 134 cases. He is in charge of 
social hygiene in the province of Alberta, and 
has developed a most drastic treatment. He 
gives these patients 80 gr. of sulfanilamide a 
day for the first four days, then drops it to 
60 gr., and continues for a fifteen day course. 
He states that in none of his patients were the 
reactions sufficient to discontinue treatment, 
and he reported 88 per cent cures in fifteen days 
in the males, 86 per cent in the females. 

Schaffer of the Social Hygiene Clinic in 
Detroit considers the effect of sulfanilamide on 
gonococcus infection quite comparable to the 
effect of arsphenamine on syphilitic infections. 

We began more recently to try the effect of 
this drug in the urinary tract infections. Of 
course prontosil was used by the Germans 
several years ago, and their literature contains 
most favorable reports about the use of that 
drug in various types of bacillary and gono- 
coccus infection of the urinary tract. Helm- 
holtz, the first to use it in this country, obtained 
most favorable results, and made the important 
observation that sulfanilamide was just as 
effective, if not more so, in alkaline urine as in 
acid urine. He reported several cases of proteus 
infection which he was able to sterilize. 

Our own results have been impossible to 
classify in this particular series because we have 
not had a sufficient number of cases of uncom- 
plicated and unobstructed pyelitis. Our patients 
have had various types of infections and condi- 
tions of postoperative sepsis. As is to be 
expected, it is hardly to be hoped that any 
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,opreciable number could be permanently 
:nproved when obstruction is present, as for 
example with patients with large amounts of 
residual urines, infected diverticula, ureteral 
obstruction due to stones, etc.; the old surgical 
principle still holds that drainage must be 
complete before infection can clear up. How- 
ever, we have obtained results with bacillary 
infections, with some types of staphylococcus 
aureus, staphylococcus albus, a few strepto- 
coccus cases, and four cases of proteus infection, 
some of them postoperative. We failed, how- 
ever, to sterilize five or six other patients with 
proteus infection. 

I should like to emphasize Dr. Reuter’s point 
that almost all of these infections show great 
clinical improvement, even if complete steril- 
ization is impossible. We have seen cases of 
stones in the kidney in which the urine has 
cleared up appreciably although organisms 
remain. 

As far as the preoperative use of sulfanil- 
amide is concerned, we have not attempted that 
except in a small series of cases because of the 
great variation in toxicity of the drug in differ- 
ent individuals. We feared that it might react 
unfavorably in those individuals who are 
extremely susceptible to the drug. I had heard 
of a case of ureterotomy, undertaken after the 
administration of sulfanilamide, in which the 
bleeding was very hard to control. We had 
therefore more or less given it up, but I think 
the fact that Dr. Reuter has carried on prosta- 
tectomies and transurethral resections after 
sulfanilamide, and has noted no difference in 
the amount of bleeding, will largely calm our 
fear. 

Immediately postoperatively I do not think 
we have used this drug enough. Dr. Reuter’s 
technique of giving an injection of soluble 
sulfanilamide as the patient comes off the 
operating table should certainly be seriously 
considered. During the immediate postopera- 
tive convalescence it is probably altogether too 
much to expect to sterilize the urine. However, 
we have seen several cases of postoperative 
sepsis in which the urine was very cloudy and in 
which the patient had definite signs of sepsis. 
The response to sulfanilamide here was, I might 
say, spectacular, in that the temperature came 
down immediately and the patient’s general 
condition rapidly improved. The urine was, of 
course, not sterilized, although it was cleared to 
a great extent. 
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Certainly in our hands sulfanilamide has been 
the most powerful agent against both gono- 
coccus infections and many other types of 
urinary infections that we have ever had. 

As to the reactions to sulfanilamide—we use 
heavy doses if the patients will tolerate them, 
and can classify the reactions under two heads. 
One of these includes the common reactions, 
such as headache, lassitude, etc., which may be 
very disagreeable and may make the complete 
treatment impossible. Severe reactions are, 
however, not very frequent, and after stopping 
the drug for a few days the patients usually 
return to normal. Cyanosis may occur, possibly 
due to methemoglobinemia. 

Fever, of course, is an important reaction, 
particularly because it may not be recognized. 
One may consider that it is due to the disease 
process rather than the drug. The therapeutic 
test of stopping sulfanilamide will make the 
cause of the fever clear. Skin reactions have 
been emphasized a great deal, but in our experi- 
ence they have all cleared up in a few 
days. 

Reactions due to damage to the blood stream, 
are apparently in great part the result of 
individual susceptibility. We have found at the 
Hopkins Hospital twelve cases of hemolytic 
anemia, two of these on the urological service. 
(From 600 to 700 cases have been treated with 
sulfanilamide.) In one case on our service the 


‘anemia was very severe. This patient had 


carcinoma of the bladder with infected kidneys. 
He developed a very rapid blood destruction; 
evidently sulfanilamide may act rapidly. He 
recovered completely though slowly, however, 
with transfusions. The other patient was an 
elderly man with a gonococcus infection, who 
developed a slight blood destruction which 
cleared up very easily under a few transfusions. 
The comparable cases on the medical service all 
recovered under medical treatment or trans- 
fusions. There have been three cases of agranu- 
locytosis. Two were recognized on the medical 
service and cleared up in seven or eight days 
after stopping the drug, forcing fluids, etc. One 
case occurred in a hospital devoted to eye, ear, 
nose and throat diseases, in which the blood 
count was not followed. The diagnosis was not 
made until the patient entered the Johns 
Hopkins Hospital in moribund condition. This 
patient died, in spite of transfusions. The 
diagnosis should undoubtedly have been made 
earlier in this instance. 
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The evidence that we have been able to 
obtain certainly supports the view that 
sulfanilamide is a drug of the utmost value. The 
experimental and clinical work in urology have 
shown that there is apparently no damage to 
the kidney, which gives us a certain amount of 
confidence, especially in treating single kidneys 
which are badly infected, or bilateral renal 
infection in which there has been a diminution 
in the renal function. 

Sulfanilamide is now being used in almost 
every branch of medicine. It has given a 
tremendous stimulus to chemotherapy, and 
there will undoubtedly be numerous attempts 
to improve it, to render it less toxic and more 
effective. A strenuous and very serious warning 
should be given, however, for any new drugs 
that come out. A new product, if marketed, 
should be manufactured by one of our reputable 
chemical firms and should be supported by a 
long series of animal experiments before any 
clinical use is attempted. Sulfanilamide should 
be given only under a physician’s prescription, 
and, I believe, should be subjected to the same 
federal regulations as are the narcotics. The 
sulfanilamide in itself may be innocuous, and 
perhaps even the solvent may be more or less 
innocuous; nevertheless, we do not know 
exactly what effect the combination of a solvent 
and sulfanilamide may have on the body 
mechanism. We know nothing about the action 
of sulfanilamide on the body. The tragedy in 
the use of a solvent for the drug in the south- 
west could have been avoided had we had 
sufficient legal protection to prevent it. There 
is definite fear for the future in the use of this 
therapeutic agent, due to possible tampering 
with its chemical formula or attempts at 
various types of solutions. Great care is still 
necessary in its use. 

Dr. NaTHANIEL RatHBUN: In_ thinking 
about mandelic acid and sulfanilamide, it 
occurs to me that ever since I have been 
practising urology there have been one or two 
or more urinary antiseptics brought before us 
each year. These new urinary antiseptics 
appear to have certain things in common: they 
have all been rather hard to take; they have all 
been expensive; they have all brought about 
beautiful colors in the urine; they have all been 
introduced with a whole lot of ballyhoo, and 
they have all, for practical purposes, been 


worthless. And now, almost at the same time, 
we have two new drugs—we might say urinary 
antiseptics—which are definitely valuable. 
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Although I know their value, I know, too, 
that we must prove the usefulness of these new 
drugs without too much enthusiasm. | think 
they are here to stay, and that we will all 
continue using them, but probably neither will 
measure up to present expectations. 

Dr. Carroll’s analysis of his experiments with 
mandelic acid and his very careful bacteriologic 
studies show that the B. aerogenes is the most 
persistent, or one of the most persistent, of the 
bacteria. As he says, it belongs to the colon 
family and is not very often separated from the 
communior or communis types of colon bacilli. 

Sulfanilamide has had, in my experience, an 
inhibitory rather than a lethal action on 
bacteria. I have not had the fortunate results 
which Dr. Reuter has reported in these pa- 
tients. Frequently patients with infection in 
one part or another of the urinary tract, while 
taking sulfanilamide, have perfectly crystal- 
clear urines, yet when they stop the medication, 
the urine is as cloudy and infected as before. 

I have not seen any very disastrous effects 
from the use of either of these drugs. It has been 
my custom to give 80 gr. of sulfanilamide a day 
for three or four days, then rest for several 
days, and then perhaps resume the drug. A 
good many patients suffered from headache, 
nausea, and listlessness, and accordingly gave it 
up. With those who could tolerate it, I have 
seen results while they were taking it, and in 
some cases the results have carried on. 

However, I have not had the good fortune 
which Dr. Colston reports in the treatment of 
gonorrhea. I do not recall one single case of 
gonorrhea cured by the use of sulfanilamide; 
although it may help, we have to carry on with 
the same treatments which we have always 
used. 

Sulfanilamide is more or less of an unstable 
molecule, so that caution is necessary in com- 
bining with elixirs and various other chemicals. 
This can be rather a dangerous thing. These 
drugs are already in the hands of the general 
practitioner, who may not know their dangers, 
limitations and indications. It would be 
unfortunate for the general practitioner to 
treat urinary infections, whether due to 
tuberculous kidney, infected hydronephrosis, 
or other cause, with mandelic acid and sulfanil- 
amide, when they should be referred to the 
urologist for surgical measures. We must not 
rely too much on these new urinary antiseptics. 
We shall continue to use them, but there are 
other tried and true measures for treating 
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urinary infection, among other things, adequate 
drainage and appropriate surgery. These drugs 
are very valuable, but they cannot entirely 
solve the problem of urimary infections. 

Dr. Oswa.p S. Fortunately just 
before this wave of new therapeutic measures 
for the cure of urinary infections began, Edwin 
Davis of Omaha did a very important research 
on the older drugs, and after a very careful 
research he decided that for all general pur- 
poses urotropin under any of its various names, 
with an acidified urine, was the most palatable, 
the least toxic, and the most useful drug of all. 
This was immediately followed by a report of 
the workers at the Mayo Clinic who recom- 
mended the ketogenic diet as a cure for all 
urinary infections. The trouble with that has 
been, that unless the patient could be kept in 
the hospital under armed guard, he would not 
take the diet. Other methods of acidifying the 
urine have also been found, i.e., giving the 
patient a simple acid-ash diet, with the rein- 
forcement of any acid drugs which are palatable 
and do not cause nausea and vomiting. 

Then we have had in rapid succession two 
very important drugs introduced: mandelic 
acid and sulfanilamide. Both have a definite 
place in our therapeutic management of 
infections. 

Leonard and Henline proved without ques- 
tion that many cases of coccus infection of the 
urinary tract are cured by capracol. This, 
however, is difficult to take, since it upsets the 
stomach, and the patients have to be on a 
limited water intake. The urologist is funda- 
mentally opposed to water limitations, since to 
dehydrate a urological case is almost heresy. 
Nevertheless, a coccus infection in a high per- 
centage of cases will disappear very promptly 
under capracol therapy. 

One hundred and seventy-two cases at the 
Brady Foundation of New York Hospital have 
been treated with sulfanilamide and followed 
carefully, and in addition, the members of the 
staff have had many private cases. Dr. Peterson 
has found that fifty patients, or 29 per cent, 
showed an immediate and prompt disappear- 
ance of symptoms, such as frequency, dysuria, 
and urethral discharge in acute infections. It is 
very spectacular to give a man with acute 
gonorrhea a drug by mouth and have him come 
back three days later symptomatically cured. 
However, if he does not continue the medica- 
tion, the disease will recur, because the bacteria 
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have not disappeared. The medicine has to be 
continued for a long period of time, and the 
dyes have to be used as well because they 
penetrate the mucous membrane, which evi- 
dently this drug does not. Seventy-three cases, 
or 48 per cent, showed partial improvement, 
and forty-nine cases, or 28 per cent, showed 
none, or got worse. This is just about the way it 
runs in my private cases also. The average dose 
we have given varied from 15 to 30 gr. aday, 
with an initial daily dosage of 45 to go gr. This 
drug is definitely not a cure-all. The gonorrhea 
is not cured; the symptoms have been cured, 
but complete bacteriologic cures due solely to 
the administration of sulfanilamide have not 
been observed. Instrumental treatment is 
essential if a complete bacteriologic and clinical 
cure is to be obtained. 

At the New York Hospital we have had no 
deaths on the service, but I have had one in my 
private practice. This patient had had a 
successful vesical neck resection some weeks 
before, after which he suffered much irritation 
an unusual amount of slough, with very cloudy 
urine. He was given sulfanilamide with orders 
to return at the end of three days. He came 
back cyanotic and almost moribund; he could 
hardly get to the office. He was taken to the 
hospital immediately, but died within a very 
few hours. The autopsy showed liver destruc- 
tion, which may, of course, have been due to 
something else. Otherwise the autopsy showed 
nothing important, except a little cloudy 
swelling of the kidneys. When you have a 
patient die in this spectacular manner—a 
patient who was getting along very well—it 
makes you stop and think a little. Since then 
we have not given sulfanilamide quite so 
indiscriminately as we did before. Dr. Reuter 
has pointed out the fact that this drug is toxic 
and should be dispensed only on a physician’s 
prescription. It is very dangerous that at the 
present time sulfanilamide can be obtained by 
anyone who has read in the newspapers that 
President Roosevelt’s son was so treated for a 
sore throat. Anyone can go to a drugstore and 
buy any amount he wishes. 

The urinary antiseptic to be used should be 
fitted to the individual case. There are certain 
drugs which are exceedingly useful for certain 
types of infection, but no drug is useful in every 
case. No drug is of any lasting value unless the 
surgeon provides proper drainage, because no 
drug can be effective if there is a stasis of urine. 
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Dr. CLARENCE G. BANDLER: I am convinced 
that both mandelic acid and sulfanilamide have 
very definite places in our therapeutic arma- 
mentarium. Each, I believe, has a specific 
indication, although in some cases both drugs 
may be used. We frequently employ both of 
these drugs, not simultaneously, but succes- 
sively, and have had good results from each in 
the same patient. I might mention that with 
mandelic acid in renal infections the patient’s 
urine must have a hydrogen ion concentration 
of 5 or 5.5 at most, whereas sulfanilamide may 
be administered even if the urine is alkaline. 
This is a very important factor for the urologist, 
because he may use such additional medica- 
ments as potassium acetate, potassium bi- 
carbonate and potassium citrate, alkaline 
diuretics, which are exceedingly beneficial in 
renal infections. 

Another point: in subacute and chronic renal 
infection, mandelic acid seems to be more 
efficacious, but it is of little use, in our experi- 
ence, in acute febrile attacks due to renal 
infection. Sulfanilamide, however, may very 
properly be administered in acute infections. 
In children, sulfanilamide in proper dosage is 
much more readily tolerated and is more easily 
administered than mandelic acid. With man- 
delic acid the kidney function must be normal, 
or almost normal, whereas sulfanilamide may 
be given to patients suffering from infections, 
even if the kidneys are badly damaged. 

Mandelic acid will definitely affect certain 
specific micro-organisms, as Helmholtz has 
shown us with streptococcus faecalis, which is 
favorably acted upon by mandelic acid, while 
sulfanilamide or prontylin does not affect that 
particular group of organisms. On the other 
hand, proteus infections are not favorably 
affected by mandelic acid. 

It is my feeling that the use of these two 
drugs, in addition to all the other things which 
we customarily and properly employ, should be 
supplemental and not independent. 

Since the introduction of the sulfanilamide 
treatment of gonorrhea there has occurred in 
my practice, and probably in the practice of a 
great many other urologists, an influx of acute 
urethral infections, probably because of the 
publicity given these drugs. Perhaps these 
patients have gone to the druggist, gotten the 
drug, and then not known what to do with it. 
However, they demand prescriptions or instruc- 
tions as to the method of using these drugs. 
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Unlike Dr. Rathbun, I have seen cases of 
gonorrhea cured by sulfanilamide or prontylin. 
Three cases culled from a number in my 
practice may be cited. 

One is a case of acute gonorrhea in a man 
57 years of age; the duration was two weeks. 
He had had no gonococcus infection for twenty- 
five years, nor had he had any symptoms. 
Urethral smears showed innumerable Gram- 
negative intracellular diplococci. I put him on 
prontylin, 80 gr. a day for two days. After 
twenty-four hours there was no symptomatic 
evidence of the disease. After forty-eight hours 
I managed to get some urethral secretion, but 
the laboratory could not find any gonococci. 
He then took 60 gr. of prontylin for two days, 
and followed that with 4o gr. daily for one 
week. I have watched this patient and obtained 
prostatic secretion on innumerable occasions, 
and never, since the first examination, has the 
laboratory been able to find any gonococci. I 
consider this individual cured. I think he was 
cured after the first forty-eight hours, but I 
know he is cured after two months’ observa- 
tion, although no other form of therapy was 
employed. 

Another man 37 years of age had a subacute 
gonorrheal urethritis. Four weeks before he had 
contracted gonorrhea, apparently an acute 
anterior urethritis, and was treated in West 
Virginia. The doctor there prescribed prontylin 
for him, and he took that medication under the 
doctor’s guidance for a whole. Then, as he was 
traveling, he continued it under his own direc- 
tion. He has been free of symptoms entirely. 
I saw him four weeks after his original infection, 
when, after excessive indulgence in alcohol, he 
had a profuse urethral discharge. In that dis- 
charge there were innumerable Gram-negative 
intra- and extracellular diplococci. I placed 
him on the same form of therapy, using sulfanil- 
amide instead of prontylin. I gave him 80 gr. 
each day for two days, and 60 gr. on each of 
two more days, then 40 gr. daily for another 
week, after which I stopped the medication. | 
have watched him for a considerable period of 
time, and bacteriologically he has been ab- 
solutely negative. There has been no evidence 
of gonococci in smears, nor have there been pus 
cells in the prostatic secretion. 

The third case was one of chronic gonorrheal 
prostatitis that had existed, at intervals, for 
five years. This man, although he had very few 
symptoms, showed gonococci in his prostatic 
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discharge. He was one of those men who was 
accustomed every so often to report to some 
irologist for prostatic massage; he had been 
treated by many prominent urologists through- 
out the country, and none of them had ever 
cured him. I think he is entirely cured now. I 
have watched him for a period of six months. 
No local treatment has been given and no 
prostatic massage except for the purpose of 
obtaining specimens for bacteriologic study. 
After three weeks of medication, there were no 
gonococci in the prostatic discharge. Never 
before, in the period of five years, has he gone 
so long as six months without any evidence of 
disease. 

As far as dosage and toxicity are concerned, 
if a patient under reasonably large doses shows 
some evidence of toxicity (cyanosis, headache, 
nausea, and so on), he may be put to bed at 
home or in the hospital. It is then reasonably 
safe to continue the medication. In the treat- 
ment of infections the dosage may be main- 
tained if the patient is in bed, whereas if the 
patient is ambulatory, it is absolutely essential 
either to diminish it or actually to stop the 
medication temporarily. 

Dr. SPENCER JOHNSON: I shall confine my 
remarks to a brief report of a study conducted 
by Dr. Senger, Dr. J. H. Ewing and myself. 

During a four months’ period, at the Kings 
County Hospital, a careful study has been made 
of the efficacy of the various preparations of ~ 
para-amino-benzene sulfanilamide in the treat- 
ment of acute and chronic gonorrheal urethritis 
and some of its important complications. One 
hundred and twelve cases of uncomplicated 
anterior and posterior gonorrheal urethritis in 
the male have been treated by the oral adminis- 
tration of sulfanilamide. In this treatment 
sulfanilamide, 80 gr., was given daily for two 
days; 60 gr. daily for the next three days; and 
40 gr. thereafter. Of these 112 cases, 103 (QI per 
cent) have been discharged from the hospital in 
from two to nine days entirely symptom-free. 
In each instance, urethral smears, made at the 
time of dismissal, were found to contain no 
Gram-negative diplococci, and voided speci- 
mens of urine were found to contain only a 
very small number of leucocytes or no leuco- 
cytes. Stained smears from the centrifuged 
urine showed no diplococci. The two-glass test 
was employed in the inspection of the urine, 
and in every instance the urine in each glass 
was clear. 


New Serres Vor. XLII, No. 2 Reuter—Sulfanilamide in Urology American Journal of Surgery 377 


The average hospital stay of patients with 
uncomplicated gonorrheal urethritis was 4.5 
days. Chronic and acute gonorrheal urethritis 
appeared to be approximately equally amen- 
able to treatment by this method. In only nine 
cases of uncomplicated anterior urethritis was 
the employment of sulfanilamide found to be 
unsatisfactory. In most of these instances, 
however, a variable improvement was noted 
after a fortnight of treatment. Two of these 
nine patients manifested signs and symptoms 
of the development of posterior urethritis. Five 
patients, in whom the urethritis had responded 
very promptly to sulfanilamide therapy, re- 
turned to the hospital within periods averaging 
eight days with acute, unilateral epididymitis. 

No serious reactions have been observed 
during this study; no patient developed skin 
rash, severe gastrointestinal symptoms, anemia, 
or leucopenia. In only two instances was a mild 
cyanosis observed; this disappeared very 
rapidly when administration of the drug was 
discontinued. Although many of these patients 
were exposed to bright sunlight during several 
hours of each day, no instance of photosensit- 
ization was noted. 

Approximately one-quarter (thirty-two) of 
these patients complained of mild vertigo, with 
slight lassitude, headache, anorexia and nausea. 
Patients kept at rest in bed displayed a much 
less marked tendency toward the development 
of these symptoms. Careful studies of the blood 
and urine, made at intervals of two or three 
days, revealed no abnormal change during the 
administration of the drug. 

Fifteen cases of acute gonorrheal epididymi- 
tis, prostatitis and seminal vesiculitis have 
been treated by the oral and parenteral ad- 
ministration of sulfanilamide. The latter was in 
the form of intramuscular injections of pron- 
tosil. Twelve of these cases were discharged 
from the hospital in from five to ten 
days. 

Eight cases of acute gonorrheal polyarthritis 
were treated during the above period; in only 
two was the treatment by sulfanilamide and 
prontosil alone sufficient to effect a complete 
subsidence of symptoms. In the other instances, 
foreign protein therapy, fever therapy, the 
employment of orthopedic appliances, and, in 
some instances, aspiration of the affected joints 
were necessary. 

It may be stated, then, that the employment 
of sulfanilamide in the treatment of gonorrhea 
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has been highly satisfactory. The time of actual 
hospitalization has been decreased materially 
and the time spent in the treatment of these 
patients while in the hospital has been de- 
creased, since instillations, irrigations, etc., are 
eliminated in most instances. 

It is noteworthy that these patients were, for 
the most part, kept at rest in bed during the 
first two or three days of treatment. It appears 
that patients kept continually under observa- 
tion, much of the time at rest in bed, respond 
much better to treatment than do_ those 
ambulatory patients who are seen at intervals 
of several days. 

Dr. Grayson Carro If I have conveyed 
the idea that I am a champion of mandelic acid 
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my presentation has been in error. I have rather 
preferred to bring to you a critical analysis of 
the value and limitations of mandelic acid, in 
the hope that it may encourage the scientific 
and I might say intelligent use of the drug, and 
not the haphazard use of it. 

We insist that a urologic diagnosis be made 
before mandelic acid is given and the mandelic 
acid is used to clear up infection, not necessarily 
to cure the disease. I think it highly important 
that standard urologic procedures should still 
be depended upon. 

In the cases presented we did not restrict 
fluids. We like water too much, and all of these 
results have been obtained on patients where 
fluid was not restricted. 
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OPINION seems to agree that no single agent is the sole cause of pul- 


monary cancer. . 


. . But all the etiologic factors so far suggested have one 


common quality, the production of chronic pulmonary irritation. 
From—‘“‘Primary Carcinoma of the Lung” by Edwin J. Simons (Yearbook 


Publishers). 
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NEPHROPTOSIS* 


JARRATT P. ROBERTSON, M.D. AND Paut L. SincER, M.D. 


BIRMINGHAM, ALABAMA 


kidney varies from 1 to 5 cm. In 

addition to the vertical movement 
there is also a rotary movement on the 
transverse and longitudinal axis. The 
movable kidney must be distinguished 
from the ectopic kidney, as the latter has 
abnormal vascular and fascial attachments 
and is fixed in an abnormal place. The 
movable kidney has normal vascular and 
fascial attachments that are of unusual 
length and permit it to descend far below 
its normal position. 

The kidneys are located on the posterior 
abdominal wall on either side of the 
dorsolumbar vertebrae. The upper pole 
lies opposite the eleventh or twelfth dorsal 
vertebrae. The left kidney is from 1 to 
2 cm. higher than the right. The supports 
of the kidney are the renal fascia, the 
perinephric fat, the renal pedicle, various 
ligaments, and the intra-abdominal pres- 
sure. The renal fascia, by its attachments 
to the diaphragm, spine, large vessels, 
abdominal viscera, and the fibrous septa 
which traverse the perinephric fat, serves 
an important function in fixation of the 
kidney. The perinephric fat plays a less 
important réle; it may be present in an 
increased amount in cases of marked 
ptosis. In children it does not exist before 
the tenth or twelfth year, yet nephroptosis 
is seldom encountered at that early age. 

The elongated renal pedicle seen in 
movable kidney is probably the effect 
rather than the cause of the disorder, 
for otherwise it would be encountered in 
cases without ptosis and as frequently 
in the male as in the female. However, 
Kelly and Burnam, in a collection of 7,853 
autopsies, found movable kidneys in 2.1 
per cent of the males and 22.8 per cent 
of the females. 


Tia range of mobility of a normal 


The various ligaments and the intra- 
abdominal pressure play a relatively small 
part in fixation of the kidney. The shape 
of the renal fossa, the renal fascia, peri- 
nephric fat, and the pedicle are the chief 
factors in maintaining the kidney in a 
normal position. 

Why does nephroptosis occur ten times 
as frequently in the female as in the male, 
ten times as frequently on the right as on 
the left side, and usually in the third, 
fourth, and fifth decades of life? In 
the male, the renal fossae are deep, broad 
above and narrow below, forming a good 
bed for the kidney. In the female, the 
reverse is true; the fossae are shallow, as 
broad or broader below as above, and do 
not form a bed for the kidney. The liver 
forces the right kidney down; the hepatic 
flexure of the colon is less securely anchored 
than the splenic flexure; all this makes 
for a less secure kidney on the right side. 
Pregnancy, with changes in the intra- 
abdominal pressure and marked dilatation 
of the kidney pelvis and ureter, loosens 
the unsecure renal attachments and en- 
courages nephroptosis. 

The asthenic type of individual is 
especially prone to develop movable kidney 
as part of a general visceroptosis, because of 
defective development of the muscular 
and fibrous tissue in all parts of the body. 
This type of individual is encountered 
with greater frequency in the female than 
in the male. 

Trauma plays a very minor part in 
nephroptosis. It should not be considered 
as a cause unless there is a definite history 
of injury resulting in pain and tenderness 
in the kidney region, and unless blood is 
found in a catheterized specimen of urine 
at the time of the injury. 


* From Department of Urology, Hillman Hospital, Birmingham, Alabama. 
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Our observations have been that neph- 
roptosis is frequently part of a general 
visceroptosis, especially if the nephroptosis 
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The movable kidney is of clinical and 
pathologic importance only insofar as it 
gives rise to infection, urinary obstruction, 
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is bilateral. Visceroptosis is graphically 
demonstrated in x-ray pictures taken in 
the upright position following a barium 
enema and meal. 

As the kidney migrates down the 
posterior abdominal wall it rotates with 
the pedicle as its axis. The abnormal 
movement of the kidney, with rotation 
and kinking of the ureter and _ pelvis, 
results in obstruction and retention of 
urine in the pelvis. If the obstruction is 
sudden and complete, a renal colic known 
as Dietl’s crisis follows; if incomplete 
and intermittent there is a retention of 
urine in the kidney pelvis, a dull ach- 
Ing pain, and eventually a hydro- or 
pyohydronephrosis. 


pain and pelvic dilatation. Pain and 
urinary obstruction are usually associated, 
so that it is rare to find one without the 
other. Only about one case of nephroptosis 
In ten gives rise to serious symptoms, 
since this severity depends upon the degree 
of obstruction rather than on mobility. 
A freely movable kidney is usually accom- 
panied by a freely movable ureter, which 
often does not cause obstruction. A kidney 
slightly movable with a ureter held sta- 
tionary by adhesions or aberrant vessels 
is more likely to produce serious obstruc- 
tion because of the acute angulation of 
the ureter at the stationary point. The pull 
of the kidney on the pedicle seldom 
produces sufficient pain to warrant opera- 
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tion, since the discomfort is part of that 
produced by the general visceroptosis 
and the associated gastrointestinal symp- 
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productive of symptoms and pathology. 
The following routine is followed in making 
the pyelograms. With the catheters in 
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toms. Suspension of one or both kidneys 
will not relieve such pain. 

Mobility of the kidney is better demon- 
strated by ureteropyelography than by 
palpation. In palpating to determine the 
position of a kidney with the subject 
in the reclining position, one may fail to 
feel an exaggerated movable kidney which 
has slipped into normal place. Thick 
abdominal walls or forced rigidity may also 
prevent palpation of a kidney that decends 
to the pelvic brim. It is easier to make the 
diagnosis of nephroptosis than to ascertain 
if the symptoms are due to it or to other 
causes. 

Only by cystoscopy and urography 
can the symptomless and non-pathologic 
nephroptosis be differentiated from that 


2. 


place the first x-ray is made to rule out 
calculi. For the second plate the head of 
the table is lowered, and the kidney 
pelves are filled with the pyelographic 
solution to show the height to which the 
kidneys ascend and the shape of the renal 
pelves. The third plate is made with the 
patient in the upright position, the ureters 
being filled with the pyelographic solution 
and the catheters removed; this shows the 
maximum descent of the kidney, the 
tortuosity of the ureter, and the obstruc- 
tion if present. The patient remains in 
the upright position for seven minutes 
before the fourth and last x-ray is made, to 
determine if the emptying time is normal. 
A kidney pelvis and ureter free of obstruc- 
tion should empty in seven minutes. 
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Nephroptoses are divided into three 
main groups: (1) the asymptomatic; (2) 
those with renal symptoms; and (3) those, 
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marked the hydronephrosis and obstruc- 
tion, the greater will be the delay in the 
emptying time. 
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with symptoms not renal in character. 
Each of these groups is subdivided into 
those with and without pyelographic evi- 
dence of pelvic dilatation, those with and 
without infection, those with and without 
obstruction, and those with a normal or a 
delayed emptying time. 

The presence or absence of pelvic 
dilatation is determined from the pyelo- 
grams. Examination of the specimens 
of urie collected from the renal pelves 
separates the infected from the non- 
infected. The pyelograms demonstrate 
those with a normal emptying time and 
without dilatation or obstruction and 
differentiate them from those with a 
delayed emptying time, obstruction, and 
dilatation of the renal pelvis. The more 


The mere diagnosis of nephroptosis 
is not sufficient for scientific treatment. A 
kidney may be ptosed and yet be symptom- 
less, free of infection, without dilatation 
or obstruction, and have a normal empty- 
ing time. In such a case treatment would 
not be indicated. On the other hand, 
nephroptosis may be part of a general 
visceroptosis with infection, dilatation and 
obstruction. In this type a nephropexy 
should be done to prevent additional 
kidney damage and aid in clearing up the 
infection by giving better drainage, even 
if it does not relieve the patient of pains 
caused by the general visceroptosis. The 
suspension of one pathologic kidney will 
not relieve the patient of a multitude 
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of pains caused by a general visceroptosis 
and the pathology associated with it. 
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primarily to relieve pain; and (3) those 
requiring treatment to prevent additional 
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POSITION OF 


Renal Vessels 


Ovarian Vesse/ 


PTOSED KIONEY. 


the taking of a barium enema and meal 
graphically demonstrate the general viscer- 
optosis. At the time of cystoscopy over- 
distention of the kidney pelvis may produce 
the same or a different type of pain than 
that of which the patient complains. If 
the pain is of the same type as that noted 
by the patient, then a nephropexy will 
probably give relief. The pain from neph- 
roptosis is usually due to infection and 
increase in the renal pressure from uretero- 
pelvic obstruction. The typical pain is 
dull and aching in character and is noted 
in the lumbar region, sometimes radiating 
down the ureter. 

For treatment nephroptosis are divided 
into three groups: (1) those requiring no 
treatment; (2) those requiring treatment 


Fic. 4. 


Ptosis unassociated with pain, infec- 
tion, obstruction, or dilatation, and ac- 
companied by a normal emptying time 
usually requires no treatment. The ptosis 
is usually part of a symptomless vis- 
ceroptosis. Those cases requiring treatment 
for relief of pain present part or all of the 
following findings: ureteral or ureteropelvic 
obstruction, dilatation of the kidney pelvis, 
infection, pain, and delay in the emptying 
time. Treatment is indicated in the last 
group even if it is felt in advance that it 
will not relieve the patient of all symptoms. 

The treatment of nephroptosis is divided 
into: (1) nonsurgical; (2) surgical. 

By nonsurgical treatment is meant 
the employment of abdominal supports, 
exercise to develop the abdominal muscles, 
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rest in bed with the foot elevated, and 
dietary measures to increase the _peri- 
nephric fat. The measures are employed 


Robertson, Singer—Nephroptosis 


NovEMBER, 1938 


shows that the pain is due to the ptosis, 
and (2) to prevent additional kidney 
damage and aid in clearing up the infection, 
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with the hope that the kidney may be held 
in place until the increase in the perinephric 
fat, the improvement in the muscular 
tone, and the adhesions will retain it in 
its proper position. The abdominal support 
at times works very satisfactorily, more 
by giving relief from the general viscerop- 
tosis than by actually supporting the 
kidney. Following six weeks’ rest in bed 
and a satisfactory weight gain, our pyelo- 
grams in the upright position have in 
every instance shown the ptosis to be the 
same as before the rest. The patients 
feel better for a few weeks because of 
the gain in weight and improvement 
in the general physical condition despite 
the fact that the ptosis persists. 

Surgical suspension is indicated (1) to 
relieve pain if the examination conclusively 


regardless of the fact that it does not 
relieve the patient of a multitude of pains 
and complaints due to a general viscer- 
optosis and its associated gastrointestinal 
symptoms. 

The following technique is employed 
in doing a nephropexy and has given 
satisfactory surgical results. The incision 
in the renal fascia is made as far posterior 
as possible in order that it may later be 
employed as a support for the kidney. 
The kidney is freed of all adhesions: and 
fat; the ureter is explored and if any 
adhesions are present they are dissected 
out. The capsule of the kidney is incised 
along its outer border from the midline 
to the upper pole and turned back. This 
gives a raw area at the upper pole. Three 
No. oo chromic catgut sutures are inserted 
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in the rolled back capsule on the posterior 
side. The ends of the sutures are left long. 
incisions 1 inch long and 1% inch apart 
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until the axis of the pelvis is in a direct 
line with the ureter. (Fig. 6.) The renal 
fascia is now closed, pulled over and 
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are made in the capsule of the kidney on 
the anterior and posterior sides at the lower 
pole. (Fig. 1.) A strand of ribbon catgut 
is passed through these incisions and tied 
on the outer border of the kidney. The 
superior renal fossa is cleansed of all fat, 
and the kidney anchored as high as possible 
to the posterior abdominal wall with the 
three previously mentioned chromic catgut 
sutures. (Fig. 2.) This brings the raw 
kidney surface in contact with the posterior 
abdominal muscles. The ribbon catgut 
is passed through the muscles above or 
below the twelfth rib at the posterior 
angle of the incision. (Fig. 3.) This forces 
the kidney high in the renal fossa, straight- 
ens the ureter of all kinks (Figs. 4 and 5), 
and raises the lower pole of the kidney 


anchored to the posterior abdominal wall. 
The fascia and the perinephric fat is 
pushed down until it is below the lower 
pole of the kidney. This is one of the most 
important steps of the suspension as It 
forms a support or hammock upon which 
the lower pole of the kidney and pedicle 
rests. A small rubber tissue drain is placed 
to the lower pole of the kidney and removed 
in forty-eight hours. The incision is closed 
in layers. A heavy pack is incorporated 
in the dressing, running parallel with 
Poupart’s ligament and acting in the same 
way as a kidney pad in an abdominal 
support. The patient remains in bed 
with the foot of the bed elevated 18 inches 
for three weeks, with instructions to remain 
flat on his back during that time if possible, 
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to permit the formation of adhesions that 
will hold the kidney in place. In the final 
analysis the kidney remains in position 
because of adhesions and the support 
constructed from the renal fascia and not 
because of the type of sutures employed. 


CONCLUSIONS 


1. Nephroptosis occurs ten times as 
frequently in the female as in the male, 
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and ten times as frequently on the right 
as the left side. 

2. It is usually part of a general viscer- 
optosis. 

3. Treatment is indicated to relieve pain 
and prevent additional kidney damage. 

4. Surgery is indicated in only about 
10 per cent of the cases. 

5. A surgical technique is presented that 
has given satisfactory results in our hands 


AT present, wide surgical excision in the form of either lobectomy or 
pneumonectomy has more successes to its credit than any other method 
and offers the best likelihood of permanent cure [in primary carcinoma of 


the lung]. 


From—‘“‘ Primary Carcinoma of the Lung”’ by Edwin J. Simons (Yearbook 


Publishers). 
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SURGICAL INDICATIONS IN THYROID DISORDERS* 


B. A. GoopMAN, M.D., F.A.C.S. 


Assistant Professor of Clinical Surgery, New York Post-Graduate Medical School, Columbia University 


NEW YORK CITY 


HE indications for surgery in dis- 

orders of the thyroid gland are based 

essentially upon the underlying path- 
ologic anatomy of the gland or upon the 
clinical manifestations of disordered thy- 
roid function. Intimate correlation of 
structural alteration in the gland with clini- 
cal symptoms is not always demonstrable. 
It is quite possible to have a change in the 
size or consistency of the gland without any 
clinical symptoms, and the reverse is also 
true. In some instances the entire thyroid 
syndrome may be interpreted as being 
merely an expression of sympathetic or 
vegetative nervous system aberration, and 
not due to disease of the thyroid gland 
per se. 

Morphologically, important differences 
exist, and it 1s possible to differentiate 
between the diffuse and the nodular or so- 
called adenomatous types of goiter. Either 
type may be toxic or non-toxic, depending 
upon the character of the secretion and 
whether it is increased or diminished. The 
functional capacity of the thyroid gland is 
influenced not only by its secretory produc- 
tion but also by the ability of the acini to 
retain or discharge thyroxin; variations in 
the clinical manifestations are dependent 
upon tissue reaction to the available 
thyroid secretion.! 


CLASSIFICATION 


Two points of view prevail about the 
classification of thyroid disease. According 
to one, the various types of goiter are 
regarded as phases of one continuous 
process within the gland; the other theory 
is that each type represents a distinct 
pathologic entity. In the interest of clarity, 
however, it is necessary to adhere to one 
classification, and the following clinical 


classification of thyroid disorder? which has 
been found exceedingly practical is taken 
herein as a basis for surgical indication: 

A. Goiters with hypothyroidism or nor- 

mal secretion: 
1. Simple endemic, or colloid goiter. 

2. Non-toxic adenoma or nodular 
goiter. 

B. Goiters with hyperthyroidism, Le., 

— or altered secretion: 

. Adolescent goiter or puberty hy- 
perplasia— physiologic gland 
with overfunction (non-surgical 
group). 

2. Primary hyperthyroidism:Graves’ 
or Basedow’s disease (exoph- 
thalmic goiter). 

3. Secondary hyperthyroidism: Toxic 
adenoma or toxic nodular goiter. 

C. Inflammatory, degenerative, and neo- 

plastic goiter. 

In terms of diffuse and nodular goiter, 
there are the diffuse toxic and the diffuse 
non-toxic types. Simple endemic or colloid 
goiter without hyperthyroidism belongs to 
the diffuse non-toxic form, and Graves’ 
disease, to the hyperplastic or diffuse toxic. 
Nodular goiter includes the bosselated and 
adenomatous types, and may likewise be 
either toxic or non-toxic; without hyper- 
thyroidism nodular goiter is generally 
referred to as simple or benign adenoma. 

Certain types of thyroid disorder— 
particularly primary hyperthyroidism— 
may be controlled medically, but by and 
large, surgery is the method of choice, and 
especially so when the economic status of 
the patient does not permit long-continued, 
and perhaps costly, medical care. 

Benign enlargements of the thyroid 
gland requiring surgery include both the 
diffuse and nodular varieties. Apart from 


* From the Thyroid Clinic of the New York Post-Graduate Hospital, Columbia University. 
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the cosmetic consideration, there are surgi- 
cal indications for relieving the effects of 
pressure on the respiratory passages and 
blood vessels, although in endemic goiter, 
where enlargement is chiefly outward, signs 
of compression are less frequently encoun- 
tered. Nodular or adenomatous gotters, 
however, although usually smaller than the 
diffuse, generally grow inward or down- 
ward, and more frequently produce pres- 
sure effects. 


SPECIFIC SURGICAL INDICATIONS 


The specific (and perhaps more frequent) 
indications for surgery resolve themselves 
essentially into the following conditions: 

A. Hyperthyroidism 

1. Hyperthyroidism in children (ju- 

venile Graves’ disease). 

2. Primary hyperthyroidism, diffuse 
parenchymatous goiter, exoph- 
thalmic goiter (Graves’ or Base- 
dow’s disease). 

Acute hyperthyroidism. 
Persistent hyperthyroidism; re- 
current hyperthyroidism. 
Hyperthyroidism due to aberrant 
or ectopic thyroid tissue. 
Hyperthyroidism in diabetes. 
Hyperthyroidism in pregnancy. 
Relative hyperthyroidism. 
Chronic hyperthyroidism. 
Secondary hyperthyroidism: 

(a) Nodular toxic goiter or toxic 

adenoma. 

(b) Substernal and _ intratho- 

racic goiter (toxic). 

(c) Iodine hyperthyroidism. 

B. Nodular goiter: . 
1. Non-toxic adenoma. 
2. Pseudo-adenoma. 
3. Fetal adenoma. 
4. Substernal and intrathoracic goi- 
ter (non-toxic). 
C. Degenerations: cystic; malignant. 
D. Inflammations of the thyroid: 
1. Acute thyroiditis (acute strumi- 
tis). 
2. Chronic thyroiditis (chronic stru- 
mitis). 


SO MIND 
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E. Tuberculosis. 

A. HypertuyroipisM. Hyperthyroidism 
may be primary or secondary. Whether 
considered as a thyrotoxicosis (i.e., an 
intoxication) or as a disease of hypercom- 
bustion, it demands surgical intervention, 
with removal of a sufficient amount of 
thyroid tissue to abolish hyperfunction 
and restore the normal function of the 
gland. There are, however, certain contra- 
indications to be taken into consideration, 
namely, the extremely long duration of the 
disease, prolonged period of iodine therapy, 
continued high pulse rate despite preopera- 
tive treatment, and the age of the patient. 

Hyperthyroidism in Children (Juvenile 
Graves’ Disease). Hyperthyroidism in chil- 
dren invariably reflects a primary change in 
the thyroid gland, whereas in adults hyper- 
thyroidism may also occur, with or without 
exophthalmos, as a secondary manifesta- 
tion of adenomatous or colloid goiter.’ 

Typical exophthalmic goiter in children 
as young as three years of age is not un- 
usual, according to Lahey;‘ on the other 
hand, the Criles> regard the occurrence of 
hyperthyroidism in subjects under five 
years as a medical curiosity. 

Varied opinions have been expressed in 
connection with the management of the 
condition. Beilby and McClintock’ con- 
sider it more hazardous ,to administer 
medical treatment to children than to 
adults. They point out that these young 
subjects possess a factor of development 
not present in older persons, and—due 
to the markedly increased metabolism— 
skeletal growth takes place too rapidly, 
while the body is coincidently deprived of 
its available energy. It is also Lahey’s 
preference to treat children surgically. He 
at first tried iodine and x-ray therapy in a 
number of cases, but results proved un- 
satisfactory. In mtensely toxic cases he 
employs the two-stage subtotal thyroidec- 
tomy. This is contrary to the opinion of the 
Criles who regard children as excellent 
operative risks, if adequately prepared, and 
believe the one-stage thyroidectomy can 
usually be undertaken without danger. 
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Opinions also differ as to the amount of 
thyroid tissue that should be removed from 
children at operation. Beilby and McClin- 
tock agree with Alberts® that, owing to the 
inherent tendency of the thyroid gland in 
children to hypertrophy, one can hardly be 
too radical in these cases. They advocate 
the removal of as much if not more tissue 
in these young patients than is ordinarily 
removed in the adult. This is not in agree- 
ment with the generally accepted view- 
point, that a larger remnant of thyroid 
tissue should be left in children than in 
others, not only to guard against myx- 
edema, but to provide adequate secretion 
for the maintenance of metabolism and for 
normal growth and development. Kocher 
many years ago (1882-1883) cautioned 
against a too extensive removal of thyroid 
tissue in children which, in his opinion, 
produced ‘cachexia strumipriva.”’ 

Primary Hyperthyroidism, Diffuse Par- 
enchymatous Goiter, Exophthalmic Goiter 
(Graves’ or Basedow’s Disease). When 
fully developed with goiter, tachycardia, 
tremor, eye signs, flushed and clammy skin, 
emotional instability, etc., the clinical 
picture of this condition is so typical that 
its diagnosis is seldom, if ever, mistaken for 
any other. It usually occurs in young 
individuals, and in most instances is well 
established within a year or less from its 
onset. Lahey has designated this typical 
hyperthyroid condition as activated hyper- 
thyroidism, to distinguish it from another 
state of hyperthyroidism which he terms 
apathetic hyperthyroidism. While they do 
not vary essentially in origin, these condi- 
tions present certain striking differences, as 
indicated in the table on the opposite 
column.* 

Apathetic hyperthyroidism should be 
suspected in patients with a history of 
progressive weakness, persisting over a 
long period of time. There is usually a 
tendency to overestimate the patient’s 
ability to withstand surgery. For this 
reason a two-stage thyroidectomy Is espe- 
cially indicated. 

* Based on Lahey’s differentiations. 
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Conservative treatment of exophthalmic 
goiter has a relatively high mortality (from 
30 to 35 per cent); surgical intervention Is 
therefore the treatment of choice in these 
cases. 

Acute Hyperthyroidism. Acute hyper- 
thyroidism must be distinguished from 
hyperthyroidism in general. In the acute 
stage, frequently termed thyroid crisis, one 
recognizes a rapidly increasing, fulminating 
type of the disease, characterized by an 
accelerated pulse rate, emotional insta- 


Apathetic 
Hyperthyroidism 


Activated 
Hyperthyroidism 


Terminal phase. . 


Generally occurs in 
older age group. 

Usually has existed 
over considerable pe- 
riod of time in 
chronic state. 

Non-obvious; fre- 
quently overlooked. 
Calm, slow; apathy 
is outstanding fea- 
ture. 

Calm; no eye signs. 


Small, firm, pebbly. 


Cool, wrinkled, pig- 
mented. Pigmenta- 
tion disappears with 
relief of hyperthy- 
roidism. 

No striking apex beat. 


Not toxic; persist- 
ently but moderately 
elevated. 

Moderately elevated. 


Outstanding feature: 
40-60-100 pounds 
over a period of time. 


Reasonable pulse rate 
(120), good quality, 
non-toxic in charac- 
ter. Drowsiness, 
apathy, coma. 


Usually in the younger 
age group. 

More recent in onset; 
acute. 


Obvious; seldom mis- 
taken. Activated, agi- 
tated, apprehensive, 
emotionally unstable. 


Apprehensive; typical 
eye signs. 

Large, firm, hyper- 
plastic, hypervascu- 


ar. 
Hot, soft, flushed, 
moist, clammy. 


Pounding apex beat, 
diffused over pre- 
cordium. 

Toxic, rapid. 


Higher than in apa- 
thetic type; often ex- 
tremely high. 

Initial loss, followed 
by gain; due to in- 
creased appetite and 
food intake in re- 
sponse to metabolic 
demand. 

Uncountable pulse 
rate, sweating, de- 
lirium and thrashing 
around in bed. 


bility, sleeplessness, delirium, vomiting, 
diarrhea, anorexia, and an extremely severe 
intoxication. In many cases these crises are 
precipitated by diagnostic procedures or 
by emergency surgery employed to eradi- 
cate diseased organs other than the thyroid 
gland.’ While there is a definite indication 
for surgery in cases of thyroid crisis to 
interrupt the course of the disease, it 
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should be withheld until the “storm” has 
been overcome. Surgery should then be 
done in two stages of subtotal hemi- 
thyroidectomy, with an interval of from 
six to eight weeks between the first and 
second procedure. 

Persistent Hyperthyroidism; Recurrent Hy- 
perthyroidism. Following inadequate or 
insufficient surgery for hyperthyroidism, 
definite indication for a second operation 
is occasionally found. It is mteresting 
to note that surprisingly small amounts of 
thyroid tissue will produce or maintain a 
clinical hyperthyroid state. This prevails 
In persistent as well as in recurrent hyper- 
thyroidism. In the former, preoperative 
symptoms fail to abate after operation, 
whereas in recurrent hyperthyroidism, a 
free interval of approximately six months 
or more intervenes, during which time the 
hyperthyroid symptoms disappear. The re- 
currence is thought to be due to a com- 
pensatory hyperplasia or growth of the 
thyroid remnant. It is necessary therefore 
to accomplish little short of total ablation 
in order to prevent a second recurrence. 
The most satisfactory results are achieved 
in Instances where a permanent hypo- 
thyroid state is obtained, and the desired 
metabolic level maintained by substitution 
therapy. 

Hyperthyroidism Due to Aberrant or 
Ectopic Thyroid Tissue. Indications for 
surgery are likewise present in instances 
of hyperthyroidism due to aberrant or 
ectopic thyroid tissue. The following possi- 
bilities exist when there is definite clinical 
hyperthyroidism without thyroid enlarge- 
— at the normal site in the neck: 

. Lateral aberrant thyroid—single or 
mater, papilliferous clusters along the 
anterior border of the sternomastoid mus- 
cle and beside the jugular vein. They are 
potentially malignant and should therefore 
be removed as soon as the diagnosis has 
been established. Inasmuch as the tissue is 
radiosensitive, x-ray therapy should follow 
radical resection. 

2. Lingual thyroid—associated with dys- 
phagia, dysphonia, or dyspnea, or a 
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combination of these symptoms, and, less 
frequently, hemorrhage. The condition is 
comparatively rare. Montgomery,’ who 
recently published a comprehensive and 
thorough review of the literature, accepts 
only 144 cases as true lingual thyroid out 
of the 231 cases reported; 118 of the 144 
occurred in females. The normal thyroid 
is absent in two-thirds to three-fourths 
of the cases. 

Aberrant thyroid tissue has also been 
found in the skull, the larynx, and in the 
vicinity of the ribs, the clavicle, and the 
spine.’ In isolated instances it has been 
seen in ovarian cysts, and as metastasis 
in the breast. Although ectopic thyroid 
tissue is generally an unsuspected finding, 
Its presence, when definitely determined, 
invites surgical removal if it is accessible. 

Hyperthyroidism in Diabetes. Hyper- 
thyroidism occurring in an individual who 
has diabetes presents an unpromising 
outlook. It interferes with the management 
of the case, diminishes carbohydrate toler- 
ance, and increases the severity of gly- 
cosuria. Elimination of the hyperthyroidism 
does not cure the diabetes, although the 
carbohydrate tolerance is definitely in- 
creased. Following thyroidectomy less in- 
sulin is required, and the diabetes is 
more readily controlled. A two-stage oper- 
ation is preferable in this group to mini- 
mize the higher mortality which prevails 
when hyperthyroidism and diabetes occur 
coincidentally. 

Hyperthyroidism in Pregnancy. In preg- 
nancy complicated by hyperthyroidism 
subtotal thyroidectomy is indicated at the 
earliest possible stage of the pregnancy 
(which need not be interrupted). Elimina- 
tion of the hyperthyroidism by surgery 
aims to prevent difficulties which might 
otherwise occur at term due to intensifica- 
tion of the hyperthyroidism, or with 
surgical intervention (cesarean section), 
instrumental delivery, etc. 

Relative Hyperthyroidism. Relative hy- 
perthyroidism is the term which the present 
writer has applied to certain phases of an 
apparently non-toxic goiter. The condition 
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is found in a middle-aged group of patients 
who give a history of nodular enlargement 
of the thyroid over an indefinite period. 
Clinical manifestations of thyrotoxicosis 
may or may not be established; hyper- 
thyroidism in the generally accepted sense 
of the word is not present. The basal 
metabolic rate although below the average 
normal represents nevertheless an increase 
in the rate, as comparison with previous 
readings of periodically taken basal meta- 
bolic rates will show. A relative hyper- 
thyroidism therefore exists. The effects of 
the thyroid secretion of this cryptic stage 
are definitely deleterious, especially in its 
selective cardiac action. The surgical indi- 
cation therefore is for thyroidectomy. 

Chronic Hyperthyroidism. Although not 
generally so employed, the term “chronic” 
is used by Davison” to designate a condi- 
tion that has existed over a long period of 
time (usually for several years) with 
unmistakable toxic signs and symptoms, 
despite a persistently low basal metabolic 
rate. 

With the exception of the metabolic 
rate, which may be normal or subnormal, 
these cases resemble the early toxic stage 
of secondary hyperthyroidism (toxic ade-. 
noma or nodular toxic goiter). The symp- 
toms of nervousness, tachycardia, choking 
sensation, and occasionally loss of weight 
develop insidiously. In the presence of a 
normal or subnormal metabolic rate with 
evidence of clinical hyperthyroidism, the 
clmician may be misled if too much 
emphasis is placed upon the basal metabolic 
rate. These cases invite early thyroidec- 
tomy as a means of preventing myocardial 
involvement from toxic secretions. 

Secondary Hyperthyroidism. (a) Nodu- 
lar Toxic Goiter or Toxic Adenoma. This 
condition is most frequently observed in 
patients of middle age and beyond; and 
there is a pronounced tendency to cardiac 
involvement. Unless the thyrotoxicosis is 
recognized early, the heart may become 
permanently damaged, before surgery Is 
instituted. The basal metabolic rate, 
whether normal or subnormal, should be 
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disregarded in the presence of unmis- 
takable evidence of hyperthyroidism. 

The mortality from toxic adenoma is 
higher than from primary hyperthyroidism, 
due to the more advanced age of these 
patients and the damaged heart muscle. 
The chief changes in nodular goiter, out- 
side of the thyroid gland, occur in the 
heart, and it should be kept in mind that, 
even during the apparently quiescent 
stage, harmful substances are produced 
by the abnormal thyroid tissue. ‘“ Inno- 
cent” nodular or adenomatous goiters are 
thought to be ultimately more devastating 
than Graves’ disease. Treatment therefore 
should be designed not only to relieve the 
patient of immediate difficulty, but also to 
protect future health; this is best accom- 
plished by the surgical eradication of all 
diseased parts of the thyroid gland. 

Nodular or adenomatous goiter may ex- 
tend substernally, since continuous growth 
is an inherent property of thyroid ade- 
nomata. Its retrosternal descent, according 
to Heyd,!! is on a definitely mechanical 
basis. 

(b) Substernal and Intrathoracic Goiter 
(Toxic). With the exception of the factor 
of toxicity there is essentially little differ- 
ence between the toxic and nontoxic types 
of substernal and intrathoracic goiter; both 
therefore will be considered under this 
heading. Substernal goiter is usually due to 
enlargement and extension of a normally 
placed gland—not to misplaced or aberrant 
thyroid tissue. Retrosternal goiters in- 
variably arise from adenomatous thyroid 
tissue; they are never encountered in 
Graves’ disease. 

Substernal goiter differs from intra- 
thoracic goiter in the extent to which it 
invades the thoracic cage. Arbitrarily, the 
level of the aortic arch is taken as the 
dividing line; if situated above this level it 
is designated as substernal, and if below, as 
intrathoracic goiter. 

The presence or absence of thyroid 
enlargement below the superior thoracic 
aperture may be ascertained by practiced 
palpation for a mass which rises to strike 
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the examining fingers in the suprasternal 
notch when the patient swallows. X-ray 
of the chest is of diagnostic value in deter- 
mining the presence of a suspected retro- 
sternal thyroid enlargement, either by 
mass density shadow, tracheal deviation, 
or by narrowing of the trachea at the point 
of the greatest diameter of the thyroid 
mass. 

The chief associated symptoms are those 
due to pressure effects, namely dyspnea, 
hoarseness, and paroxysmal coughing or 
choking spells which usually occur at 
night. Hyperthyroidism and cardiac dis- 
ability may intervene. 

Surgical removal is indicated in these 
cases, andeven in the absence of symptoms, 
nodular goiters extending below the ster- 
num should be explored. 

(c) Iodine Hyperthyroidism. Not in- 
frequently it is possible to observe cases of 
previously non-toxic goiter, particularly 
of the adenomatous type, that develop into 
a definite thyrotoxicosis following the 
injudicious administration of iodine; for 
this reason iodine hyperthyroidism is 
herewith included among the surgical 
indications. 

In connection with its frequent occur- 
rence, Poate!? calls attention to the great 
increase in the number of old goiters which 
become toxic, pointing to its coincidental 
occurrence with the increased availability 
of iodine preparations to the general 
public. Among the virtues attributed to 
these preparations is that of curing goiter, 
so that sufferers from thyroid conditions 
frequently dose themselves before consult- 
ing a physician. The administration of 
iodine in hyperthyroidism, except as a 
preoperative routine, may in fact be 
regarded as one of the greatest errors in the 
treatment of the condition. The splendid 
results obtained within the first few weeks 
are apt to be misleading, as little benefit 
is usually derived after this period. Pa- 
tients who have had no iodine medication 
respond best to a preoperative iodine 
preparation and show a better postopera- 
tive course. Iodine should therefore be 
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withheld until the indication for surgery 
has been established. 

B. Noputar GoiTer. Asymmetry of 
thyroid enlargement and nodular outline 
clinically distinguish nodular goiter from 
the bilaterally symmetrical colloid and 
diffuse hyperplastic types of glands. There 
may be only a single discrete nodule any- 
where in the thyroid tissue, or multiple 
adenomata of varying sizes may be present, 
giving a nodular or “‘bosselated’’ surface 
to the gland. Clinically, it is not always 
possible to know whether the thyroid 
nodule is a pseudo-adenoma or a true 
adenoma; histologically, differentiation is 
made between these and the fetal adenoma. 

It is obvious that the principal distinc- 
tion between the non-toxic and the toxic 
nodular types—previously referred to un- 
der the headings “Relative, Chronic, 
Secondary Hyperthyroidism, etc.’”—is a 
functional one, and in terms of the degree 
of toxicity. The surgical indication is the 
same in both groups, but usually deemed 
more imperative in the obviously toxic 
type. especially so since adenomata of the 
thyroid are not amenable to irradiation 
therapy.!! 

Sudden or dramatic appearance of a 
goiter usually implies one of two possi- 
bilities: either mtracapsular hemorrhage 
into a previously unnoticed adenoma or 
cyst adenoma, or dislodgment into view of 
a retrosternal goiter. 

Nodular goiters require surgery, not only 
because of their increasing size, but also 
because of the presence or probability of 
malignancy. Allen Graham" goes so far as 
to state that go per cent of malignant 
neoplasms of the thyroid start in ade- 
nomata, especially fetal adenomata. While 
this percentage may represent an over- 
estimation, it is indicative of the possi- 
bilities, particularly in the hard, discrete 
variety. 

C. DEGENERATION: Cystic oR MALIc- 
NANT. Cystic degeneration giving rise to 
cyst-adenoma is not an infrequent occur- 
rence in adenoma of the thyroid. In 
hemorrhagic cyst-adenoma or papillary 
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cyst-adenoma there is merely the added 
factor of hemorrhage or of papillary pro- 
jections into the cyst. There is also the 
possibility of calcification, in which case 
the firm consistency of the tumor when 
encountered clinically necessitates its dif- 
ferentiation from malignancy. 

Thyroid malignancy, according to Clute 
and Warren,!4 may be suspected in the 
presence of a firm, hard, discrete type of 
tumor in the gland, and when there has 
been recent growth, either slow or rapid. 
While thyroid malignancy is more apt to 
occur in persons in middle life or later, it 
may also be present in the younger age 
group. This fact was borne out recently 
by these writers, also by Potter and 
Morris, both of whom report eight and 
five cases respectively in patients under 
20 years of age, including two fatal cases 
in children of g and 13 years. The occur- 
rence of enlarged lymph nodes near the 
goiter should arouse suspicion, as should 
also secondary evidences of pressure, such 
as hoarseness, difficulty in swallowing and 
breathing. Apart from the laryngeal and 
tracheal compression, there is often pres- 
sure upon, or direct involvement of, the 
recurrent laryngeal nerves, and even bi-, 
lateral abductor paralysis. In rare cases 
bone metastases, from an apparently be- 
nign adenoma, may be the first indication 
of malignancy. Examination of biopsy 
specimens is advisable to rule out a calcified 
benign adenoma or chronic fibrosing thy- 
roiditis. Approximately only 50 per cent 
of the cases are diagnosed preoperatively. 
Malignancy is sometimes not suspected or 
detected until surgery has been done. In 
cases in which it is possible to make a 
clinical diagnosis of carcinoma, a high rate 
of recurrence may be expected. 

Only rarely is there recurrence of any 
clinical significance after removal of non- 
malignant or simple goiter. A recurrence 
which follows soon after operation, there- 
fore should arouse a suspicion of malig- 
nancy. The pathologist in such cases will 
usually review the original material, to be 
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sure no areas of malignancy were over- 
looked at the original examination. 

Metastasis may occur early or very late, 
and may take place even without invasion 
of the capsule, by spread into the blood 
stream, especially to the lungs. Metastasis 
to bones (pelvis, vertebrae, sternum, 
clavicle, femur, skull, and ribs—in the 
order of descending frequency) is not un- 
usual. Metastatic invasion may occur 
before there is any evidence of marked 
focal enlargement. It is therefore easily 
understood why in general the prognosis is 
less favorable for malignant adenoma than 
for adenocarcinoma (often papillary) where 
the diagnosis is usually made by the 
pathologist. 

D. INFLAMMATIONS OF THE THYROID. 
Inflammation of the thyroid may be associ- 
ated with or be independent of the goitrous 
process. It may be of the suppurative or 
the non-suppurative type; in the latter case 
it is either intra- or extracapsular. 

Acute Thyroiditis (Acute Strumitis). 
Acute thyroiditis may occur spontane- 
ously, following trauma, or as a complica- 
tion of acute disease—influenza, typhoid, 
etc. It is similar to other inflammatory 
conditions and is associated with chills, 
high temperature, and pain in the thyroid 
region. The thyroid gland may be swollen 
and exquisitely tender, and the entire 
area boggy and intensely inflamed. 

The condition should be treated by inci- 
sion and drainage when suppuration is 
present; but suppuration may be over- 
looked until spontaneous rupture into the 
skin, esophagus or trachea has occurred. 

Chronic Thyroiditis (Chronic Strumitis). 
The onset of chronic thyroiditis is insidious, 
indications of glandular disturbance being 
absent. The clinical manifestations may 
include hoarseness, dyspnea and, in some 
instances, a sense of fulness in the throat; 
they are chiefly due to tracheal pressure 
by the dense, fibrosed gland. The condition 
is apt to be mistaken for malignancy. The 
similarity of Riedel’s struma (known also 
as benign granuloma of the thyroid) and 
Hashimoto’s strumitis lymphomatosa has 
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Ied many writers, including Ewing," to 
consider Riedel’s struma as a later stage of 
the same pathologic process. Hashimoto, 
however, believed his disease to be a dis- 
tinct entity. Three different stages of the 
condition have been observed in our clinic, 
as reported by Heyd'*—an early stage 
presenting only a moderate lymphoid in- 
crease with compressed epithelial elements, 
an intermediary stage characterized by 
marked increase in lymphatic tissue with 
destruction of the epithelial elements, and 
a late stage in which almost complete 
fibrosis of the gland is present. Meeker" 
reported a case of Riedel’s struma in a man 
of 50 years presenting remnants of the 
ultimobranchial body (the first case of its 
kind in an adult; the patient showed other 
anomalies—branchiogenic cyst, etc.). It is 
suggested that thyroids containing such 
rudiments may be of low vitality, and 
consequently susceptible to the extreme 
form of atrophy and fibrous replacement 
seen in Riedel’s struma. 

Complete thyroidectomy is indicated in 
chronic thyroiditis, especially when both 
lobes are involved. Myxedema, however, 
has been observed in about 40 per cent of 
the reported cases after radical resection.” 
In selected cases the isthmus may simply 
be divided and a segment of tissue over- 
lying the trachea removed to relieve 
pressure. 

E. Tupercutosis. Tuberculosis of the 
thyroid gland is rare, and of little impor- 
tance clinically. If operated upon when not 
suspected, the prognosis after lobectomy 
is good. It should not be forgotten, how- 
ever, that the tuberculous thyroid is but 
part of a generalized tuberculosis, or 
secondary to a focus elsewhere. 


TOTAL ABLATION OF THE THYROID GLAND 
IN SELECTED CARDIAC CONDITIONS 


Total ablation of the thyroid gland in 
cardiac conditions unrelated to thyroid 
disease had its origin in the work of 
Blumgart, Berlin and their associates, the 
first report of which was published in 1927. 
This procedure is based on a study of the 
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normal relationship existing between the 
metabolic rate and blood velocity, an 
advanced or lowered metabolic rate having 
a parallel influence in increasing or de- 
creasing the blood flow. Inasmuch as the 
blood flow is reduced in congestive failure, 
although the basal metabolic rate is normal, 
it appeared that a reduction in metabolic 
demands might result in definite clinical 
improvement in chronic cardiac conditions. 
Subtotal thyroidectomy was tried at first, 
but only temporary improvement re- 
sulted, a relapse to the preoperative state 
occurring with a return to a normal 
metabolic rate. Total thyroidectomy is be- 
lieved to be indicated only in cases of 
slowly progressive heart lesion, in which all 
available medical procedures have proved 
ineffective. The operation is contraindi- 
cated in patients whose metabolic rate is 
lower than minus 20, as well as in the 
presence of acute pulmonary or active 
rheumatic infection or severe impairment 
of renal function. Marked or moderate 
improvement is reported”! in approxi- 
mately 70 per cent of cases of angina 
pectoris and congestive failure observed 
two and one-half years after operation. 

While the employment of so drastic a 
measure as removal of the thyroid gland 
for the improvement of cardiac disease has 
gradually gained adherents, acceptance of 
this means has not been universal. Hertz- 
ler,?? for example, questions the correctness 
of the diagnosis in the cases thus benefited, 
holding that pronounced cardiac improve- 
ment would appear to be presumptive evi- 
dence of the toxicity of the thyroid gland. 

Results from total ablation on the whole 
seem to be more satisfactory in cases of 
angina than in congestive failure where no 
cardiac reserve is available. In cardiac 
decompensation resulting from hyperthy- 
roidism, however, subtotal thyroidectomy 
gives better results.?° 


SUMMARY 


With the exception of the so-called 
borderline types of thyroid disease, refer- 
ence has been made to most of the con- 
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ditions requiring surgery, including certain '°- 
disorders not ordinarily designated in this 
category. In most instances the various 
phases of the subject have been fully 
discussed. 

The classification employed herein is 
based upon clinical manifestations of the 
disordered gland, and is presented along 
with the physical findings as a practical 
diagnostic guide for surgical indication. 
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INGROWN TOE-NAIL 
OPERATION BY ELECTROSURGERY 
SIDNEY VERNON, M.D. 


WILLIMANTIC, CONNECTICUT 


NGROWN toe-nail is a disease of the 
person who wears shoes that pinch his 
toes and make him conscious of his 

toe-nails. He may attribute the irritation to 
excessive growth of the toe-nail and begin 
trimming. When he trims the toe-nail 
close to or into the nailbed he becomes more 
conscious of discomfort and may go back 
to do a more thorough job of trimming. 
The exposed nailbed is tender and may 
become infected; pus forms, granulation 
tissue develops and a low grade infection 
has been established. The edema increases 
the size of the toe, pain follows, and a 
vicious circle has been produced. The 
vicious circle can be broken and the condi- 
tion cured by the proper cutting of toe- 
nails, that is, straight across. 

Ingrown toe-nail occurs on either side 
of the large toe and the second toe. Its 
occurrence where direct shoe pressure is 
not present demonstrates that ill-fitting 
shoes are only an indirect factor. 

The discharging nail may be infected 
with staphylococci or streptococci of low 
virulence. The malodorous type occurs 
where B. coli or B. pyocaneus has been 
superadded. Scaling and exfoliation of the 
skin are evidence of tinea infection in 
addition. 

The treatment of this condition has 
many interesting variations. Conservative 
treatment meets with ample success, but 
this is at the cost of four to six weeks of 
continuous care, and the suffering of dis- 
comfort during the course of the therapy. 

Among the radical methods there is the 
classical operation which involves the 
excision of the nailbed, by cutting a wedge 
of tissue down to the bone. The operation 
leaves the patient more uncomfortable 
than before for at least two or three days 
after the operation. In addition, the loss 
of time in keeping off the foot constitutes 


economic waste. The operation results in a 
permanent alteration of the shape of the 
toe, so that the foot can fit better in a 
tight shoe. 

The Winograd operation has found favor 
because it eliminates economic waste. How- 
ever, the fact that in this operation part 
of the nail is removed, exposing the tender 
nailbed, prevents it from being a wholly 
comfortable treatment. 

The operation here suggested is intended 
to remove the pathology present in in- 
grown toe-nail, essentially the infected 
granulation tissue at the edge of the toe- 
nail, to provide adequate drainage, with 
the least economic loss and the minimum 
of discomfort to the patient. 


OPERATION 


1. Swab the area with iodine and 
alcohol. 

2. Ata point on the involved side of the 
toe near the base of the nail, using 2 per 
cent procaine, push a hypodermic needle 
attached to a syringe underneath the 
surface, injecting as the needle is pressed 
inward. With the bevel of the needle 
turned toward the skin, using a sharp 
27-gauge needle, it is possible to get some 
procaine under the epidermis. Wait, and 
then push the needle through the derma, 
causing little or no sensation. The injec- 
tion is continued until the needle is pushed 
underneath the nailbed. One to 2 c.c. is 
used in all. 

3. Tissue overhanging the nail is picked 
up with fine forceps and excised with 
electrocutting needle held parallel to the 
nail. 

4. Excision should be continued layer 
by layer until most of the outer edge of the 
nail is visible. All the granulation tissue is 
removed. It is recognized by the stringy, 
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mucoid appearance as it is picked up by 


pe 
. Oozing of blood that may occur is 


Vernon—Ingrown Toe-Nail 


American Journal of Surgery 397 


and these are less likely to transfer painful 
impulses. This contributes to postoperative 
comfort. 


Fic. 1. A, dotted line shows swelling. a, b, c, sites where “ingrown toenail” may occur. B’, tissue 
pulled firmly with forceps and excised by electrocutting needle. c, granulation tissue has been 


removed. The edge of the nail is visible. 


controlled by swabbing with 50 per cent 
silver nitrate. 

6. One-half inch iodoform gauze is 
folded up tightly, placed against the excised 
area and held in place with adhesive tape. 
This dressing is changed daily for about 
five days. The adhesive tape is pressed 
on to the dressing so as to push the soft 
tissue away from the nail. 

Granulation tissue may have to be 
cauterized with 50 per cent silver nitrate 
on the sixth day. 

7. Where green discharging pyocyaneus 
infection has occurred, boric acid powder 
sprinkled on the toes is very effective. 

8. Tinea infection is treated with phenyl 
mercuric nitrate ointment 1:1500. 

The advantages of the operation are: 

1. The nailbed is not exposed; therefore 
there is less pain and the patient can return 
to his occupation immediately. 

2. The electrocutting causes a searing 
of the nerve axons that reach the wound, 


3. There is no bleeding after the opera- 
tion, the dressing can be very small, the 
shoe can be worn and the patient can go 
back to his job. 

4. This operation removes all the patho- 
logic tissue, and nothing more. 

5. There is less possibility of extending 
infection after electrosurgical incision. 
Therefore, infected cases in which opera- 
tion would have to be preceded by soaking 
in antiseptic solutions for several days can 
have immediate operation. 


COMMENT 


An operation by electrosurgery for so- 
called ‘“‘ingrown toe-nail” is suggested 
which eliminates postoperative pain. This 
operation allows patients whose occupa- 
tion requires standing at work to resume 
their occupation on the same day. 
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CHRONIC APPENDICITIS* 


APPENDECTOMY IN ABSENCE OF HISTORY OF ACUTE APPENDICITIS 
OR OF APPENDICEAL COLIC 


MaAnrFreD KRAEMER, M.D., F.A.C.P. 


Chief of Gastrointestinal Clinic, Newark Presbyterian Hospital; Instructor in Medicine, New York Medical 
College 


NEWARK, NEW JERSEY 


N 1931 McClure! tabulated 9,273 arti- 
cles on appendicitis in the medical 
indices. Of these, 622 referred specifi- 

cally to the chronic form. In the past 
five years, however, the rate of production 
of articles on chronic appendicitis has 
shown a marked decline. Such a decline 
as a rule occurs when a subject is generally 
understood by the profession or when all 
controversial matters in regard to etiology, 
diagnosis or mode of treatment have been 
settled. The reading of forty of the more 
important papers on the subject forces 
me to conclude that no such reasons 
account for the cessation of writing on 
this subject. It is, rather, because the two 
schools of thought in regard to the value of 
appendectomy for chronic appendicitis 
are so at loggerheads that both sides have 
simultaneously given up hope of convincing 
each other. 

There are a few students of the subject 
who, by painstaking follow-up studies, 
are gradually bringing order out of chaos. 
Due credit must be given John B. Deaver?® 
for educating the doctors of his time in 
regard to acute appendicitis. However, 
Deaver was too enthusiastic in his reports 
on chronic appendicitis. He had an en- 
thusiasm which swayed his followers, and 
by the use of such picturesque expressions 
as “I am not yet a picture doctor,” and 
“Touch, in the case of the diseased 
appendix is far superior to any x-ray 
examination,” he belittled the value of 
diagnostic study. 

Numerous careful investigators have 
controverted the excellent statistical results 


shown by Deaver, but even he*® admitted 
that in 421 appendectomies with no 
history of acute attacks, 56 per cent 
were not relieved seven to twelve months 
postoperatively. 

The present report concerns itself with 
patients seen in private practice and 
personally observed within the past eight- 
een months. These consecutive patients 
all had had appendectomy performed 
for chronic appendicitis. The period since 
appendectomy had been performed varied 
from one to twenty-seven years, with an 
average interval of eight years. Great care 
was taken to exclude from the study all 
patients who, previous to appendectomy, 
had had a history of an acute attack at any 
time or had had an attack of appendiceal 
colic, and also all patients in whom 
appendectomy had been performed inci- 
dental to some other intra-abdominal 
operation, or where the operation was 
definitely in error (laporatomy performed 
for acute appendix, chronic found and re- 
moved, diagnosis—pyelitis or pneumonia). 
In all, 128 cases of appendectomy for 
chronic appendicitis were considered, of 
whom seventy-eight fulfilled the criteria 
for this study. The operations were per- 
formed by fifty-ftve different surgeons, 
seven cases being the maximum for any 
one operator. 

Of the seventy-eight patients, only 
twelve stated that they had been cured 
of all symptoms by the operation. One 
had partial relief. Sixty presented them- 
selves for exactly the same complaint for 
which the appendix had been removed, and 


* From the Gastrointestinal Clinic, Newark Presbyterian Hospital and the Department of Gastroenterology, 
New York Medical College. 
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nine were worse after the operation (cf. 
Bettman,‘ who found that 11.6 per cent 
of his patients were definitely worse after 
appendectomy for chronic appendicitis). 
Thirteen of our patients who were not 
benefited had previously had an x-ray 
diagnosis of chronic appendicitis, while 
only one of the cured patients had had such 
an x-ray diagnosis made. Of the eleven 
patients who were completely cured, four, 
previous to their operation, complained of 
definite right lower abdominal pain, but 
could not recall its localization. 


TABLE I 
Final Diagnoses No. of Patients 

14 
Gastrointestinal neurosis............ 12 
Gastric hyperacidity................ 4 
Neurocirculatory asthenia........... 2 
Manic-depressive psychosis.......... 2 
Carcinoma of the stomach.......... I 
Diaphragmatic hernia.............. I 
Rheumatic cardiac disease.......... I 
Chronic appendicitis................ I 
I 
I 
I 
Hypertensive cardiac disease........ I 
Chronic interstitial enteritis......... I 
Petit mal 1 
Arteriosclerotic cardiac disease....... I 
Sacvotliag arthritis. I 


The diseases from which these patients 
suffered are shown in Table r. It is interest- 
ing to note that in another study, of 
seventy-four consecutive patients with 
duodenal ulcer, I found that twenty, or 
27 per cent, had had a previous appendec- 
tomy for chronic appendicitis. The diag- 
noses are comparable to those in the group 
studies by Anderson® and Makel.® 

Table 11 shows the chief complaints of 
those patients who were seen for the same 
symptoms as those for which the appendix 
had been removed or who were worse after 
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the operation. This table demonstrates 
how frequently distress in the epigastrium 
or right upper quadrant is wrongly blamed 
on the appendix. No patient with these 
complaints had obtained relief. It also 
shows the variety of complaints for which 
we are tempted to remove the appendix: 
fatigue, temperature elevation, etc. This 
tendency to remove the appendix for al- 
most any symptom possibly referable to 


TABLE II 
CHIEF COMPLAINT OF PATIENTS IN WHOM APPENDIX HAD 
BEEN REMOVED WITHOUT BENEFIT 


Epigastric pain or distress........... 18 
Indefinite non-localized abdominal 
Right upper abdominal pain......... 7 
Right lower quadrant abdominal pain 4 
Abdomimal 3 
Right sided abdominal pain......... 3 
Fatigue or exhaustion.............. 3 
3 
Periodic temperature elevation....... 2 
I 
Information indefinite.............. 2 


the digestive tract is a result of some of 
the dicta published by Deaver’ and Kelley*® 
in the early years of the century. 


COMMENT 


While the usual x-ray criteria of chronic 
appendicitis (of May,® Wood” Moore and 
Merritt,'! and others!*!*!*) may satisfy 
the pathologist, patients in whom the 
usually mentioned abnormalities occur 
(tenderness over the fluoroscopically visu- 
alized appendix, beaded or fixed appendix, 
non-visualization, etc.) are rarely relieved 
of symptoms unless there has been a history 
of colic or of an acute attack. We may 
make a diagnosis of chronic appendicitis 
if the criteria of May are present, but we 
no longer advise appendectomy unless 
there has been a history suggesting an 


acute attack or appendiceal colic. The 
great value of the x-ray lies in ruling out 
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disease Even Carman in 
his classical textbook did not consider any 
x-ray signs reliable in the diagnosis of 
chronic appendicitis and he treated the 
subject sarcastically. 

Tenderness over the appendix is a much 
used sign.1 However, the majority of 
normal patients will complain of tenderness 
on pressure over the right lower quadrant” 
and even over the fluoroscopically visual- 
ized appendix if sufficient pressure is used. 
Especially is this true two or three hours 
after meals, when the cecum is distended 
(a time which corresponds to the office 
hours of many doctors). Carnett® in 
particular has shown how one may be 
misled into the diagnosis of chronic 
appendicitis by eliciting tenderness in the 
appendiceal region. 

It is apparent from this study that 
appendectomy for chronic appendicitis 
will rarely benefit the patient. We do not 
include those patients who have had a 
definite history of an acute attack at 
some time or who had a definite attack of 
appendiceal colic. We have seen several 
cases of appendiceal colic with severe 
cramps in which the x-ray showed a beaded 
appendix, usually with a constricted base. 
In these cases appendectomy has been 
almost universally successful though such 
patients may never have a typical acute 
attack with fever, leucocytosis, and rigidity 
and tenderness over McBurney’s point. 

It has been argued that removal of a 
questionable appendix is warranted if 
only for protection against an acute 
attack. Before considering such a recom- 
mendation to a patient it is well to recall 
the work of Walton, who studied 1,738 
patients who had had operations for upper 
abdominal disease. The appendix was 
removed in only seventy-three of these 
cases, but only five of the remaining cases 
developed acute appendicitis. This is an 
incidence of 0.28 per cent, which is 
not higher than the incidence in the 
general population and does not justify 
so-called “incidental” or “‘precautionary” 
appendectomy. 
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SUMMARY AND CONCLUSIONS 


Seventy-eight patients who had appen- 
dectomy performed for chronic appendicitis 
were studied. None had ever had an acute 
attack nor a history of appendiceal colic. 
The average time elapsed since operation 
was eight years. Only twelve cases were 
completely cured by the operation. Sixty 
presented themselves for the same com- 
plaint for which the appendix had been 
removed. It is unwise to perform appen- 
dectomy for chronic appendicitis unless 
there is a history of an acute attack or of 
appendiceal colic. 
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CASE RE 


REPORTS 


FOREIGN BODY IN THE MYOCARDIUM* 


BENJAMIN H. NEIMAN, M.D. AND J. E. FirzGERALp, M.D. 


CHICAGO, ILLINOIS 


ENETRATING injuries to the heart 

and large blood vessels are not always 

followed by immediate death, and, 
in some instances, the victim survives for 
a considerable length of time, to die from 
some unexpected late complication. The 
literature is rich in reports on successfully 
treated penetrating wounds of the heart. 
Of particular mterest are, however, those 
cases in which spontaneous healing of 
the wounds occurs. Such a case has been 
reported by Adam! in which there was a 
perforation of the anterior mitral valve 
cusp by a gunshot wound producing pure 
mitral regurgitation and followed by enor- 
mous enlargement of the heart, with 
hypertrophy and dilatation of all four 
chambers, and death several years later 
from congestive heart failure. Hunter, 
Staub and Lunsford? report the case of 
suicide through the penetration of the heart 
by an aluminum pipestem. Extraordinary 
instances have been reported also of 
projectiles migrating to the heart by way 
of the great veins from distant wounds in 
the thigh, abdomen, or neck, and in several 
cases of projectiles migrating from the 
aorta and left ventricle as emboli, block- 
ing the femoral artery with resulting 
gangrene or aneurysm formation (La- 
Roque,’ Boeckel*). 

We are presenting an instance of late 
death from a foreign body in the heart 
which up to the time of death, sixteen 
months after the injury, had gone un- 
diagnosed, not only because of the unusual 
type of foreign body, but also because of 


Its size, resulting clinical syndrome and 
complicating pregnancy. Thorough search 
of the available literature on cardiac 
injuries has failed to disclose a similar 
case. 


CASE REPORT 


Abstract of History. The patient was a white 
female, 27 years of age, who first entered the 
Cook County Hospital in March 1935. At that 
time, she stated that she had been in good health 
until six months previously when, during a fire 
which had occurred at her home, she jumped 
through a window, falling a distance of about 
8 feet. She fell on her forehead and chest and 
sustained some lacerations. At the dispensary a 
laceration on her chest, over the sternum, was 
sutured. She was hospitalized two days and sent 
home. The wound in the chest reopened but 
uneventful healing finally occurred. Since the 
accident, she felt that she had not returned to 
normal. She complained of pains in her right 
shoulder, felt extremely weak and often like 
fainting. At times a very firm, definite pressure 
sensation was felt in the chest and often heart 
pounding became very noticeable. 

On physical examination, she did not appear 
acutely ill. She complained of intermittent 
attacks of chills, tremors and nervousness which 
ceased upon diverting her attention. The tem- 
perature ranged between 99.4 and 100 degrees. 
The pulse was 100 and the respirations were 
24 per minute. The blood pressure was 120/80. 
With the exception of faint distant heart tones, 
the physical findings were essentially normal. 
The hemoglobin was 75 per cent. The red blood 
count was 3,800,000. The white blood count was 
15,350 with 92 per cent neutrophiles. 

Because of the multiplicity of symptoms and 
because of her reported domestic difficulties, 


* From the Pathologic Institute, Cook County Hospital, R. H. Jaffe, M.p., Director, and the Obstetrical Service of 
J. E. Fitzgerald, M.p. 
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a psychoneurotic factor was thought the most 
prominent feature, since no evidence of an 
organic lesion could be found. But soon rales 
were discovered in the chest and the suggestion 


X-ray showing enlarged cardiac shadow 
interpreted as pericardial effusion. 


Fic: 


of a pericardial friction rub was heard. An x-ray 
of the chest (Fig. 1) revealed an enlarged heart, 
which was suggestive of a pericardial effusion. 
The pericardial sac was tapped and about 30 c.c. 
of a serosanguinous fluid was obtained. Since 
the temperature was slightly elevated, a tuber- 
culous affair was suspected, but all cultures 
proved negative. The history of trauma to the 
chest suggested this as a possible etiologic 
factor—that is, a traumatic pericarditis. 

The patient slowly became better. The effu- 
sion began to disappear. After four months in 
the hospital, she was sent home. 

Seven months later, in January, 1936, she 
returned to the hospital, four months pregnant 
and with a marked evidence of cardiac decom- 
pensation. Conservative management was insti- 
tuted because it was felt that any interference 
would result in the death of the mother. An 
electrocardiogram (Fig. 2) showed a marked 
myocardial degeneration. After five weeks, she 
went into spontaneous labor and expelled a five 
month dead fetus. She bled somewhat profusely 
and while being prepared for packing of the 
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uterus, she expired—five weeks after the seconc 
entrance, ten months after the first entranc: 
and sixteen months after jumping through ;; 
window. 


Fic. 2. Electrocardiogram showing myocardial 
degeneration. 


Abstract of Autopsy Report. The autopsy 
was performed fifteen hours after death. The 
body was moderately obese. On the anterior 
chest wall, over the precordium, there was a 
5 cm. ancient scar which was 2 cm. in width. It 
was located above the breast, running obliquely 
downward and laterally. The labia minora and 
majora were edematous and the lower extremi- 
ties showed a marked pitting edema. The essen- 
tial findings only will be described. 

The heart measured 12.5 cm. in longitudinal 
diameter, II cm. in transverse and 6 cm. in 
anteroposterior diameters. The wall of the 
left ventricle was 12 mm. and that of the right 
5 mm. in thickness. The myocardium was 
purple-gray, soft and friable. The pulmonary 
artery measured 92 mm. in circumference. 
The pulmonary leaflets were hardly discernible, 
their continuity interrupted in many places. 
The intima of the pulmonary artery was 
wrinkled, irregularly thickened, and over the 
right leaflet there was a linear scar 2.5 cm. long 
and 1 cm. wide. Two cm. above the valve, 
there was a valve-like thickening of the intima. 
The endocardium of the right ventricle was 
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regularly thickened and scarred, and covered 
y polypoid, adherent purple-red tissue which 
extended over the orifices of both venae cavae 


on 
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greater diameter. (Fig. 4.) The surfaces were 
perfectly smooth. 
In the anterior wall of the right ventricle, 


SCAR 
TISSUE 


Fic. 3. Artist’s drawing of glass in the ostium of the tricuspid valve. r.A., right auricle. T.v., tricuspid 


valve. p.v., pulmonary vein. 


and over the coronary sinus. The cusps of the 
tricuspid valve were thin, with up to 8 mm. 
irregular tears on the free margin. The chordae 
tendineae were slender and both ventricular 
and auricular surfaces were covered with 
granular deposits. In the apex, on the lateral 
wall of the right ventricle, there was a 3 X 
2144 X 2 cm. adherent blood clot. A similar 
clot was present near the appendage of the 
right auricle. 

Lying loosely in the ostium of the tricuspid 
valve, was a piece of glass, half of which ex- 
tended into the right auricle and the other half 
into the right ventricle. The piece (Fig. 3) 
measured 70 mm. in length, from 17 to 25 mm. 
in transverse diameter, and 2 mm. in thickness. 
There were six sharp, angular corners and 
several parallel lines which extended along the 


there was a linear thinning out of the wall, 
which was 2 cm. long and 8 mm. wide. The 
pericardium was firmly adherent to the surface 
of the heart. The pericardial sac was also fixed 
to the anterior wall of the chest by dense con-. 
nective tissue. The scar seen on the surface 
of the skin was fixed to dense connective tissue 
in the intercostal space in the region of the 
pericardial adhesion. 

The uterus measured 17 X 12 X 5 cm. The 
wall averaged 2 cm. in thickness, and was 
soft and light purple-gray. The fundus con- 
tained an adherent placental polyp measuring 
7146 X 4 cm. in diameter. The cervix was soft. 

Microscopic examination of the anterior 
wall of the right ventricle revealed a markedly 
thickened endocardium which consisted of a 
dense connective tissue with single, smooth 
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muscle fibers. From this connective tissue, 
strands extended deeply into the myocardium 
(Fig. 5) and separated single muscle fibers. 
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mural thrombi of the right auricle and ventri- 
cle; traumatic, multiple tears of the cusps of 
the tricuspid valve and of the pulmonary 


Fic. 4. X-ray of the heart and lungs showing the piece of glass in situ. 


The connective tissue was moderately cellular 
and contained small accumulations of round 
cells and plasma cells and single mononuclear 
cells which were filled with golden brown pig- 
ment granules. The muscle fibers were well 
preserved, their striations fairly distinct, and 
about the larger blood vessels there was an 
increased amount of connective tissue. On the 
inner aspect. the endocardium was covered by 
a layer of hyalinized fibrin that stained brass 
yellow after Van Gieson and contained single 
fibrocytes which were surrounded by a few 
purple-red fibrils. 

Anatomic Diagnosis. Foreign body (piece 
of glass) in the ostium of the tricuspid valve 
extending into the right auricle and right 
ventricle; irregular scarring of the myocardium 
of the right ventricle; ancient and recent 


leaflets; irregular scarring of the intima of the 
pulmonary artery and conus; fibrous oblitera- 
tion of the pericardial sac; ancient keloid 
linear scar in the anterior chest wall; severe 
passive congestion of the liver (nutmeg type); 
puerperal uterus. 


DISCUSSION 


The mechanism of entrance of the 
foreign body into the right ventricle of 
the heart is an interesting conundrum. The 
clinical picture presented by the patient 
at the time of the injury suggests that 
the foreign body, at first, did not penetrate 
the wall of the heart but stuck in the 
pericardial sac and in the wall of the right 
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ventricle. It was evidently so lodged that 
counter-pressure was exerted against one 
of the ribs and its progress so slow that 
scar tissue was able to form. The shrinking 
of the scar tissue and, perhaps also the 
movements of the heart, gradually forced 
the piece of glass through the wall of the 
right ventricle into the right chamber. 
The opening of the chamber apparently 
occurred seven months after the injury 
when the patient entered the hospital 
with the manifestations of a pericardial 
effusion. Adhesions and the slow penetra- 
tion prevented a massive hemorrhage into 
the pericardial sac and heart tamponade. 
Later, the piece of glass came to lie free 
in the right chamber. Moved around by 
the passing blood stream and by the 
contraction of the heart, the sharp edges 
of the piece injured the endocardium 
and the valves and, in particular, destroyed 
almost completely the leaflets of the 
pulmonic valve. The erosions of the 
endocardium led to the formation of 
parietal thrombi. The cause of death 
was the traumatic insufficiency of the 
tricuspid and, especially, of the pulmonic 
valve. 


SUMMARY 


The case of a 27 year old woman is 
reported. Sixteen months prior to her 
death she had jumped through a window. 
She sustained what seemed to be lacera- 
tions of the wall of her chest but never 
recovered completely from this accident. 
Seven months later she was treated at the 
hospital for a pericardial effusion. In 
the fourth month of a pregnancy she 
developed symptoms of a cardiac decom- 
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pensation. After a spontaneous abortion 
she died, and at autopsy, a large piece 
of glass was found lying free in the right 


Fic. 5. Photomicrograph of scarred area in the 
wall of the right ventricle of the heart. (X 150.) 


ventricle of the heart and extending 
through the tricuspid ostium into the right 
auricle. The piece of glass had caused 
severe traumatic changes of the endo- 
cardium and, especially of the valves of 
the right heart. The mechanism of the 
injury is discussed. 
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SUBCUTANEOUS TRAUMATIC RUPTURE OF THE 


PANCREAS COMPLICATED BY HIGH INTESTINAL FISTULA* 
REPORT OF A CASE 


Davin H. SMITH, M.D., F.A.C.S. 


Associate Surgeon, Harlem Hospital 


HE following case is reported because 
of its unusual features which make 
it of interest to all surgeons concerned 
in traumatic surgery of the abdomen. 


G. J., 24 year old male Puerto Rican, was 
admitted to Harlem Hospital January 12, 
1937 at 4:20 P.M. He said that he had been 
beaten by three men at 3:00 A.M. of the same 
day (approximately thirteen hours before 
being admitted to the hospital). During the 
assault these men jumped on his abdomen. 
Previous history was irrelevant. Following the 
attack, he vomited several times, the vomitus 
being black and watery. When seen by the 
ambulance surgeon at his home, he complained 
of pain in the epigastrium, but the ambulance 
surgeon made a note that he was not seriously 
sick and was being brought to the hospital on 
his own request. 

On his first examination, he was pale, and 
there were several small areas of abrasions and 
contusions of the forehead and neck. The abdo- 
men showed no _ scars, discolorations or 
swellings, but it was moderately tender 
throughout with tenseness of the recti muscles, 
most pronounced in the epigastrium. Liver 
dulness was not obliterated. Examination was 
difficult, the patient appearing highly nervous 
and somewhat uncodperative. Blood pressure 
at this time was 140 mm. systolic and 60 mm. 
diastolic; temperature was 98.°F.; pulse 70 and 
respirations 20. Urine examination at this point 
was negative. Blood examination showed 
9,000 W.B.C., with 73 per cent polymorphonu- 
clears, 27 per cent lymphocytes; red blood cells 
numbered 5,200,000; hemoglobin was go per 
cent. There was no evidence of cyanosis or 
dyspnea. 

At 6:30 P.M. on January 12, for the first time 
while in the hospital, he vomited a moderate 
amount of brown fluid. One hour later, he 
vomited again, and complained of epigastric 
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and lower chest pain. He was lying comfortably 
in bed. The abdomen was not distended, but 
there was tenseness of the muscles and tender- 
ness was elicited throughout, although this 
tenderness was very superficial. The patient 
would wince or cry out if the hand were brought 
near the skin without actually touching him. 
After this apprehension was dispelled, the 
palpating hand could be thrust quite deeply 
into the abdominal musculature without 
marked reaction. Flat and upright x-ray plates 
of the abdomen were negative for subdiaphrag- 
matic collections of gas. During the night the 
patient was apparently very restless but slept at 
short intervals. 

On January 13 at about 5:00 a.M., he vomited 
a small amount of greenish colored fluid. Subse- 
quently that day he was restless and com- 
plained of thirst. The temperature varied from 
99.2 to 99.4 degrees with the pulse 84. The 
abdominal condition was exactly the same as on 
admission. The night of January 13 was un- 
eventful. During the early part of the day of 
January 14, his general condition was quite 
satisfactory; abdominal tenderness was less and 
the temperature was 99.0 degrees. At 4:00 P.M. 
of this day, his temperature rose to 100, 
respirations became 24, and the pulse was 86. 
The white blood count showed 14,950 leucocytes 
with 88 per cent polymorphonuclears. The pa- 
tient complained of pain localized in the right 
lower quadrant. The abdomen was tender in 
the right lower quadrant, but the recti muscles 
were soft. On rectal examination, there was 
bilateral tenderness, but no masses were 
palpable. At this time it was felt that explora- 
tory laparotomy was indicated and the patient 
was operated upon at 9:00 P.M., sixty-six hours 
after mjury. The preoperative diagnosis was 
probable rupture of an intra-abdominal viscus, 
the absence of pneumorperitoneum indicating 
that it was not likely to be in the gastro- 
intestinal tract. 


* From the Surgical service, Harlem Hospital, Dr. Louis T. Wright, Director. 
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Operation was performed under gas-oxygen 
ad ether anesthesia. A right rectus para- 
.mbilical muscle-splitting incision was made. 
ihe abdominal contents had a dark red color. 
‘n the pelvis was found about 30 to 44 
«.c. of dark red free blood. The appendix was 
normal. Scattered over the peritoneum, the 
omentum and the surface of the intestines, 
were numerous small caseous nodules, yellow- 
‘sh white in color. These nodules varied in 
size, from 0.5 to 1 cm. in diameter, and they 
were most marked over the upper portion of 
the greater omentum. They involved almost 
completely the gastrohepatic omentum. One 
of these areas was removed and placed upon a 
glass slide. When a 20 per cent aqueous copper 
sulphate solution was added, a green color 
resulted, which proved the presence of fat 
necrosis. The pancreas was then completely 
exposed by incising the gastrocolic omentum. 
No free fluid was found in the lesser sac. The 
caseous nodules were very profuse over the 
posterior parietal wall and completely encom- 
passed the region of the pancreas. The pancreas 
itself felt large and boggy. It was red in appear- 
ance in the areas which were not covered by fat 
necrosis, but no gross signs of pancreatic 
rupture were noted. The duodenum was like- 
wise apparently intact. Throughout the ab- 
domen, the tissues were extremely friable and 
bled profusely at the slightest touch. Bleeding 
vessels were tied with the greatest difficulty... 
A tampon of gauze covered by a large rubber 
dam was then placed into the lesser sac over 
the anterior surface of the pancreas and was 
brought out through the upper portion of the 
wound. The wound was closed in layers and 
interrupted silkworm gut was used for the skin. 
There was no other drainage. During the 
operation, 1 liter of normal saline was given 
intravenously. 

The day following the operation, the pa- 
tient’s condition was fair. His abdomen was not 
distended; it was soft. The tongue was moist. 
Temperature was 102 degrees and pulse 120. 
He was given continuous infusions of 5 per 
cent glucose and normal saline. 

Laboratory data on the first postoperative 
day revealed 1 plus glucose in the urine while 
the blood chemistry showed: creatinine 1.4 
mg., urea nitrogen 43.4 mg.; sugar 118 mg.; 
chlorides 360 mg. 

On the second postoperative day, the patient 
was quite comfortable. The abdomen was soft 
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and not distended. The temperature rose to 
101.0 degrees. An evening specimen of urine 
disclosed 2 plus sugar. On the third postopera- 
tive day, which was January 17, the wound 
was inspected. There was a slight amount of 
discharge about the drain. In the lower angle 
of the wound, there was a bloody purulent 
discharge having a peculiar odor. The wound 
was redressed, the immediate skin layer being 
covered with iodoform gauze. At this time the 
blood examination showed: creatinine 1.4 mg.; 
urea nitrogen 16.4 mg.; sugar 197 mg.; chlorides 
450 mg. The urine and blood showed amylase 
to be present far in excess of normal. Culture 
of a specimen removed from the wound was 
negative for growth. 

Microscopic diagnosis of a specimen of tissue 
removed at operation revealed fat necrosis of 
the omentum. 

The fourth day after the operation, the pa- 
tient complained of severe abdominal pain. 
The abdomen was tender and the muscles 
were rigid. Examination of the wound showed 
a brownish yellow discharge coming from the 
lower angle of the wound. The urine was clear 
of sugar; the blood sugar was 118 mg. and the 
blood chlorides were 380 mg. 

On the following day the patient was much 
more comfortable. The temperature was 101.4, 
pulse 108, tongue moist. The abdomen was 
tender and rigid in the upper .quadrants. 
There was a profuse, frothy, brownish-black 
discharge from the lower portion of the wound. 
Examination of this fluid revealed the presence 
of amylase and bile. There was a marked dis- 
proportion between the intake and output of 
fluids, the former being 5,765 c.c. and the latter 
only 500 c.c., the difference being accounted 
for by the wound drainage. The blood sugar was 
115 mg. and the urine was negative for sugar. 

The wound drainage the next day was 
chiefly bile. The wound was cleaned and the 
edges surrounded by tiodoform gauze. The 
temperature was 102 degrees, but the pulse 
was go. 

On January 21 (seventh postoperative day), 
the general condition of the patient was good, 
but the wound showed some digestion and 
erosion of the skin edges and the lowermost 
suture was removed. The flow of bile was now 
copious. Blood sugar this day was 115 mg., 
chlorides 340 mg. 

On the eighth day postoperatively, the 
abdomen was slightly rigid in the upper quad- 
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rant and tender. The temperature was 99. 
The wound was draining profusely a thin, 
frothy, deep brown colored fluid and the edges 
of the skin continued to show evidence of 
digestion. 

On the ninth day, powdered zinc oxide was 
substituted for the iodoform gauze. The fluid 
escaping from the wound began to change color 
and became greenish. Large amounts of, zinc 
paste and powder were applied to the skin 
edges. 

January 25, there was profuse drainage from 
the wound, so much so that on this day the 
variation between intake and output showed 
that the patient was draining from his wound 
about 5 liters of fluid. Soups and tea fed by 
mouth appeared in five minutes in the wound. 
The food coming from the wound was alkaline 
to litmus. 

On the twelfth day postoperatively a 
duodenal tube was inserted. It was felt that the 
secretions being lost from the wound could be 
aspirated and refed through the duodenal tube. 
This was never done, however, as the patient’s 
condition was remarkably good and became 
even better immediately after the passage of 
the duodenal tube. His liquid high caloric 
diet was given thereafter by this tube. It may 
be mentioned at this point that there was no 
attempt made to vary the carbohydrate con- 
tent of the diet to allow for any abnormal 
metabolic pancreatic problems. Liquid latex 
was now applied to the wound edges. 

On January 27 (thirteenth day postopera- 
tively) it was noticed that with the application 
of the liquid latex, the skin edges were appar- 
ently in worse condition. It seemed that the 
digestive juices penetrated beneath the coating 
of the latex and the irritating material was 
held there. Zinc oxide powder and paste were 
again resorted to. The blood chlorides were 
440 mg.; blood sugar 111 mg. Charcoal which 
had been given by mouth in milk appeared in 
the fistula some four hours later. It was 
noted on this day that drainage was definitely 
less. 

By January 31 (seventeen days postopera- 
tively) drainage through the fistula was 
greatly lessened and the patient’s general 
condition was good. The discrepancy between 
the intake and output figures was much less. 
The blood showed amylase present, the activity 
approximating 20 units. The sugar tolerance 
test showed: 
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Mg. 
134 
Secomd 261 
Fourth specimen.................. 162 


There was 1 plus sugar present in the urine 
when the second and third specimens were 
taken. 

On February 1 (eighteen days postopera- 
tively) drainage had almost ceased from the 
lower angle, but there was a slight foul-smelling 
drainage from the upper angle. On this date 
the blood sugar was 88 mg., blood chlorides 
450 mg. There was amylase present in the blood 
and urine, its activity being in excess of 20 
units in each instance. 

Two days later the general condition was 
very good. Temperature was 98.6°F., abdomen 
soft and not tender. There was scarcely any 
wound drainage and the packing was shortened 
about 4 inches. The skin surrounding the wound 
was in greatly improved condition. Blood and 
urine determinations still showed amylase to 
be present. 

The patient continued doing well day by 
day, but it was not until February 18, the 
thirty-fifth postoperative day, that the drains 
were entirely removed and all sutures taken 
out. The wound was then approximated with 
adhesive. There was still slight drainage at the 
lower angle. On March 16, the glucose tolerance 
test was as follows: 


Mg. 
65 
Second 173 
Fourth 73 


Sugar appeared in the urine with the second 
specimen. 


SUMMARY 


The important features to be noted in 
the foregoing case may be briefly sum- 
marized as follows: 

1. Note the difficulty in making the 
diagnosis of subcutaneous rupture of the 
pancreas. The determination of the pres- 
ence or absence of amylase in the urine 
is of great help. Rupture of the pancreas 
must be considered in the differential 
diagnosis of ruptured viscus following 
abdominal trauma. 
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2. Operative procedure will, of course, 

de ‘pend upon the pathology present. In 
this case, there was no tear in the pancreas 
vistble and thus no suture was performed. 
The tampon was satisfactory here, in what 
was technically a massive contusion of 
the pancreas. 

3. Postoperative management. 

A. The body fluids must be main- 
tained by hypodermoclysis and intravenous 
infusions. 

B. Frequent blood chlorides must be 
taken and a satisfactory salt intake 
prescribed. 

C. Blood sugars and tolerance tests are 
of importance to determine pancreatic 
damage and in order that a suitable diet 
may be instituted. 

D. Under circumstances 
drainage be removed too early. 

4. Management of a subsequent intes- 
tinal fistula. This subject is covered very 
thoroughly and excellently in the literature. 
The important points to be noted in this 
particular case are: 

A. The insertion of the duodenal tube 
caused a decided upturn in the patient’s 
course and the fistula began to heal 
rapidly. 

B. Protection of the skin by zinc oxide, 
powder and paste was more satisfactory 
than the use of other methods. 


I wish to thank Dr. L. T. Wright: for his 


valuable aid. 
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ARBUNCLE of the kidney is a defi- 
( 7 nite clinical entity, and as such has 
been described by several authors. 
Graves and Parkins define it as “‘a circum- 
scribed, multilocular abscess of the renal 
parenchyma, involving in varying extent 
the substance of the organ. It is probably 
metastatic in most instances, and usually 
arises from a primary focus of infection 
elsewhere in the body.” 

Brady has included in his article all cases 
reported as carbuncle of the kidney, 
though some of the descriptions include 
cases in which absolute evidence of numer- 
ous suppurating areas is lacking. It is 
possible that when seen at operation some 
of the cases represented the end stages in 
carbuncles in which the multiple small 
areas of suppuration had entirely coalesced. 

Carbuncle of the kidney is a relatively 
rare condition if one may judge by the 
rather small number of reported cases. It 
is a difficult condition to diagnose and has 
a high mortality rate unless operation Is 
done in the early stages. Graves and 
Parkins, in a review of the literature, 
showed that of sixty-seven cases only 
eleven were diagnosed before operation. 
They also found that institution of proper 
therapy was delayed an average of sixty- 
two days in forty-four cases, and this, 
together with the type of surgical procedure 
employed, bore a direct relation to the 
mortality rate. 

In several thousand cases from the 
Department of Urology (James Buchanan 
Brady Foundation) of the New York 
Hospital there have been only two cases of 
carbuncle of the kidney. 


CARBUNCLE OF THE KIDNEY: REPORT OF TWO CASES* 


Haro _p E. STEDMAN, M.D. 


HEMPSTEAD, NEW YORK 


* From the Department of Urology (James Buchanan Brady Foundation) of the New York Hospital. These 


CASE REPORTS 


CasEr. M.J.M., a 47-year-old white male, 
was admitted to the Brady Urological Service 
of the New York Hospital on August 9, 1936, 
complaining of pain in the right hypochon- 
drium and kidney region which at times radi- 
ated down to the right testicle. The past his- 
tory was irrelevant. 

His present trouble had commenced two 
and a half months prior to admission with an 
attack of sudden severe pain in the right side, 
radiating to the right testicle, and accom- 
panied by nausea, vomiting, diarrhea, and 
frequency. This he had attributed to food 
poisoning. Two days later he had a single 
attack of gross hematuria. Cystoscopy, with 
retrograde pyelograms, revealed a small cal- 
culus in the right ureter about 6 cm. from the 
kidney pelvis. (Fig. 1.) During the next ten 
weeks he had several more attacks of pain, 
but these were less severe and he was able to 
continue his work. Two ureteral dilatations, 
with renal pelvic lavage, failed to dislodge 
the stone. 

The day before his admission to the Hospital 
he had another, and more severe, attack of pain, 
requiring the administration of morphine. 
The pain at this time was in the nature of an 
ache in the right side, with occasional sharp 
pains radiating to the right testicle. It was 
associated with chilly sensations, moderate 
fever, profuse perspiration, nausea, and slight 
vomiting. He managed, however, to maintain 
a good fluid intake. Urinary symptoms were 
absent, and there was no history of a previous 
pyogenic infection. 

Physical examination revealed a well-devel- 
oped, well-nourished adult male, apparently 
acutely ill and toxic, with moist, clammy skin 
and a pale, sallow complexion. His temperature 
was 38.2°c. (100.6°F.); pulse 104; respirations 
22. The breath was foul, the tongue coated, and 


cases are reported with the permission of Dr. O. S. Lowsley, Director of the Brady Foundation. Presented before 
the Section of Genito-Urinary Surgery, New York Academy of Medicine, May 19, 1937. 


410 


| 

| 

| 


New Series Vot. XLII, No. 2 


‘he teeth diseased. The heart and lungs were 


jormal; the blood pressure 140/70. Abdominal 


oalpation revealed moderate tenderness in the 
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calyx, a distorted and elongated middle calyx, 
and an enlarged and flattened lower calyx. The 
left pyelogram appeared normal. (Fig. 2.) 


8 14 36 93929 L 


Fic. 1. Case 1. K. U. B., showing calculus in 
region of right ureter, May 5, 1936, two and 
one-half months prior to development of kid- 
ney carbuncle. 


right upper quadrant with some involuntary 
muscle spasm; also slight tenderness in the 
right flank and right costovertebral angle. No 
organs or masses were palpable. 

Urinalysis showed a trace of albumin, an occa- 
sional red blood cell, and 2 to 4 white blood 
cells per high power field. The blood serology 
was negative and the blood chemistry studies 
normal. The total phenolsulfonphthalein excre- 
tion was 28 per cent in three hours. 

The cystoscopic findings were negative 
except for a slight diminution of function on the 
right side and 15 white blood cells per high 
power field, with clumps and many red blood 
cells. Cultures of the bladder urine and both 
ureteral specimens showed Bacillus lactis 
aerogenes. 

The retrograde pyelograms, at this time, 
showed no shadows indicative of urinary 
calculi. This is interesting because the previous 
pyelograms had revealed a small opaque 
shadow in the right ureter and at operation a 
small calcium oxalate calculus was found about 
6 cm. from the renal pelvis. The right pyelo- 
gram showed a somewhat shaggy superior 


Fic. 2. Right pyelo-ureterogram, showing a 
shaggy upper calyx, a distorted and elongated 
middle calyx, and an enlarged and flattened 
lower calyx. 


Intravenous pyelograms showed a beginning 
function in five minutes, good secretion from 
both kidneys, and apparently normal calyces 
and pelves. 

Summarizing thus far, we had a patient 
whose signs and symptoms appeared to be those 
of a right renal and ureteral colic, with partial 
obstruction and toxemia. The pyelographic 


evidence, however, seemed to indicate a tumor 


of the right kidney. The patient’s temperature, 
which had been moderately elevated on admis- 
sion, dropped to normal following cystoscopy. 
An exploratory operation seemed warranted. 
On August 14, 1936, four days after admis- 
sion, the right kidney was exposed through the 
usual lumbar incision. The perinephric fat was 
edematous, firm, and closely adherent to the 
kidney capsule. The capsule, however, was very 
loose, and separated so readily that subsequent 
removal of the kidney was subcapsular. The 
kidney was normal in size and shape. On its 
central convex surface were several small 
yellowish areas having the appearance of 
abscesses or tumor. Beneath this area, in the 
kidney substance, a rounded mass, firm in 
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admission she had developed a paronychia of 
the right middle finger followed in a month by 


abscessed glands at the elbow. On August 1, an 


consistency and measuring about 3.5 cm. in 
diameter, was felt. This was thought to be a 
tumor. Both poles of the kidney were normal in 


Fic. 3. Same case as in Figures 1 and 2. Car- 
buncle of the right kidney. Small calculus in 
the ureter. 


appearance. Removal of the kidney was mostly 
subcapsular, though the capsule was removed 
separately. Several drains were placed in the 
wound, 

Convalescence was rapid and uneventful. 
After the first day the patient became afebrile, 
and was discharged from the hospital on the 
seventeenth postoperative day, with the wound 
healed. 

A longitudinal section of the kidney (Fig. 3) 
revealed in the median part an area, involving 
a pyramid and extending through the cortex, 
which was irregular, softened, and contained 
purulent material. Surrounding this were 
several regions of hemorrhage. The whole area 
measured about 3.5 cm. in diameter. Both 
poles appeared normal on cut section. In the 
ureter removed with the kidney was found a 
small calcium oxalate calculus 0.4 cm. in 
diameter. The mucosa of the pelvis and ureter 
was normal. The pathologic diagnosis was 
“ureteral calculus and chronic pyelonephritis 
with abscess of the kidney.” 

Case u. H. M., a 12-year-old girl, was 
admitted to the Brady Urological Service of the 
New York Hospital on August 23, 1934. 
During the previous winter she had had a series 
of boils about the mouth. Two months before 


Fic. 4. Case 11. Intravenous pyelogram showing 
indistinct superior calyx and obliteration of 
middle calyx on left side. Moderate hydro- 
nephrosis on right side. 


abscess appeared in the right axilla, which was 
incised and drained. August 16, she developed 
pain in the left lumbar region, with a tempera- 
ture of 38.6°c. At the time of admission, the 
pain radiated to the left upper quadrant, and 
was associated with chilly sensations. There 
were no urinary symptoms and no nausea or 
vomiting. 

Physical examination revealed a well-devel- 
oped but poorly nourished child who appeared 
to be acutely ill and toxic. The complexion 
was pale and sallow and the skin moist. The 
temperature was 39.2°c. (102.4°F.). The heart 
and Jungs were normal; the blood pressure 
120/70. The lower pole of the right kidney 
was palpable but not tender, and there was no 
tenderness of the right costovertebral angle. 
The lower pole of the left kidney was palpable 
and very tender, with pain radiating under 
the costal margin. There was a healed surgical 
scar in the right axilla, but no glands were 
palpable on either side 

Urinalysis and blood chemistry studies 
showed normal findings. The white blood cell 
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count was 17,650 with 77 per cent polys. A 
culture from the bladder was sterile. 

Intravenous pyelograms revealed an indis- 
tinct superior calyx, a normal inferior calyx, 
and obliteration of the middle calyces on the 
left side; the right kidney and ureter were 
normal except for moderate hydronephrosis. 
(Fig. 4.) The impression was that there was a 
cortical abscess of the left kidney. 

On August 24 the left kidney was exnosed 
under gas anesthesia. The perinephric fat 
was edematous. On the anterior middle surface 
of the kidney was an abscess, measuring 
about 3.5 cm. in diameter, which appeared to 
be made up of several confluent suppurating 
areas. When opened, about 1 ounce of thick 
yellow pus was removed. The abscess extended 
deep into the kidney substance, but there was 
no communication with the renal pelvis, and 
the remainder of the kidney appeared normal. 
The abscess was drained with a whistle-tip 
catheter. Cultures from the abscess were posi- 
tive for Staphylococcus aureus. 

Following operation the patient’s tempera- 
ture rose to 40.4°c. (104.6°F.); this gradually 
subsided and was normal on the twelfth post- 
operative day. On the second postoperative 
day there was profuse urinary drainage 
through the catheter, but this ceased in a few 
days. The wound healed slowly and the patient 
was discharged on the twenty-fourth post- 
operative day. Subsequent examination of the 
urine was negative. 


DISCUSSION 


Dr. J. Sydney Ritter noted that ne- 
phrectomy was done in one of the two cases 
reported here, while in the other the 
carbuncle was excised. The question of 
what to do in cases of carbuncle of the 
kidney often arises. Dr. Ritter reported a 
case of his own in which he delivered the 
kidney and found a well circumscribed 
carbuncle which he was able to excise; the 
patient made an uneventful recovery, and 
the kidney has returned to normal func- 
tion. He recommended, wherever possible, 
the use of conservative surgery in this 
condition. 

Dr. John Duff commented that the 
diagnosis of carbuncle of the kidney per se 
is almost an impossibility. In six years at 
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the Morrisania Hospital there were sixteen 
or seventeen cases in which this diagnosis 
was made, although the lesion proved to 
be perinephritic abscess. Three of these 
cases proved to be carbuncle of the kidney. 

According to Dr. Duff, there is rarely a 
carbuncle of the kidney which does not 
involve the perinephritic tissues, which 
makes the diagnosis of carbuncle of the 
kidney per se somewhat unlikely. From a 
restricted experience, he judged that the 
most important point in diagnosis, aside 
from the history and the physical examina- 
tion, was the radiographic finding; there is 
almost always a curvature of the spine 
away from the affected side. Mathé of 
San Francisco has demonstrated the fixa- 
tion of the kidney in a case of perinephri- 
tis, perinephritic abscess and carbuncle. 
Mathé’s experience shows that there is no 
motion of the kidney if perinephritis is 
present to any great extent. A pyelogram is 
taken with the patient, in Trendelenberg 
position. When the patient is again upright, 
no drop in the kidney is noted. This is 
an important point in the diagnosis of 
perinephritis. 

Dr. Duff considered that treatment of 
carbuncle of the kidney depends mainly on 
the condition of the patient and how long 
he has experienced his disability. If the 
patient is in poor general condition; if he 
has been through so much that he can 
stand no more, nephrectomy is in order to 
save his life. However, it is amazing how in 
young people a simple extirpation of the 
affected area in the kidney will help. The 
patient must be able to stand the stormy 
convalescence which he undoubtedly will 
have. The infected area, according to Duff, 
is best handled by the finger, without the 
use of knife, cautery, or any radical method 
for the extirpation of the kidney. This 
practice has been followed in Germany for 
many years. Digital extirpation of the 
infected area of the kidney enables many 
kidneys to be saved which otherwise would 
be lost by reason of nephrectomy. 

The writer, in concluding, agreed with 
Dr. Duff that carbuncle of the kidney is 
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very difficult to diagnose. Neither of the 
cases here reported was diagnosed as such; 
in fact, in case 1 the kidney was removed 
for a renal tumor, and was not opened at 
the operating table. The appearance of the 
areas on the surface of the kidney and 
palpation of the mass in the center gave 
the impression of a tumor rather than a 
carbuncle. 

In regard to Mathé’s descent of the 
kidney, the writer regards it as valuable 
chiefly as a negative finding. After watch- 
ing pyelograms for descent of the kidneys 
in the erect posture, we find a number of 
normal-looking pyelograms which do not 
have an apparent descent of one or both 
kidneys. However, if the kidney does 
descend, that might be used as evidence 
against a carbuncle or a_perinephritic 
abscess. 


SUMMARY 


1. The difficulty in diagnosing carbuncle 
of the kidney is well shown im the first case. 
However, chills, fever, toxicity, and pain in 


the kidney region, minus urinary symp- 
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toms and negative laboratory tests, are 
strong presumptive evidence of cortical 
abscess or carbuncle. 

2. Retrograde pyelographic studies or 
intravenous pyelograms, or both, should be 
done at once. A filling defect in one or 
more calyces is further evidence of great 


significance. 

3. Early surgical interference is very 
important. If the lesion is large, nephrec- 
tomy is indicated, and if small and well 
localized, drainage may be sufficient. 
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HE development of cardiac disease, 

often of a severe degree, is recognized 

as perhaps the most important com- 
plication of advanced hyperthyroidism. 
Associated very frequently is auricular 
fibrillation, that is relieved with the 
cardiac failure, when present, only by 
treatment of the etiologic factor. That 
this can be done with a low mortality by 
surgical means has been pointed out by 
Lahey and Hurxthal® and by Sise.* 
Good final results have been obtained, 
as the former authors have shown. 

Since the introduction of quinidine 
sulfate in the treatment of auricular 
fibrillation in this and in other forms of 
heart disease, there has been expressed a 
fear of the occurrence of embolism follow- 
ing the restoration of the forceful normal 
rhythm with the dislodging of the thrombi 
attached to the endocardium. Among the 
papers on this subject are those of Newman 
and Spiro, reporting three incidents, 
and of Maynard,!* reporting one case 
among fifty-three treated. Cookson? noted 
that emboli were as frequent with regular 
as with irregular rhythm. Kohn and 
Levine? found that at autopsy mural 
thrombi were more frequently found in 
hearts that had been fibrillating than 
in those that had not. Parkinson and 
Campbell,® on the other hand, stated that 
in their opinion the danger of embolism 
following the restoration of normal rhythm 
had been over-emphasized. 

Embolism has been generally considered 
an uncommon complication of hyper- 
thyroidism. Crile? states, “One of the 
most striking points pertaining to thyroid 
surgery is the relative infrequency of post- 
operative embolism.” He mentions pul- 
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monary embolism and adds that the 
cerebral type occurs most frequently in 
elderly, arteriosclerotic patients. Bartlett! 
writes that embolism is one of the more 
remote and dangerous complications, hav- 
ing to do with the dilated heart so fre- 
quently the result of long neglected 
adenomas; he describes two cases. Means!! 
does not discuss embolism in relation to 
thyroid disease except to mention previous 
embolism as a contraindication to the use 
of quinidine to restore normal rhythm 
following thyroidectomy. Mr. T. P. Dun- 
hill is quoted by Rogers” as having 
encountered only three instances of cere- 
bral embolism in over 2,000 operations 
on the thyroid gland; Sir James Berry, 
in another personal communication to 
the same author, states that he has had 
no case of cerebral embolism following 
thyroidectomy. Lieblein!? quotes Urban 
as having had no case of fatal pulmonary 
embolism in an experience covering 4,670 
operations for goiter. 

We have been able to collect thirteen 
cases of embolism following surgical treat- 
ment of hyperthyroidism which are accom- 
panied with some description. They are 
summarized in the accompanying table 
with one additional case of our own. 

All the patients were female. Auricular 
fibrillation was present in seven, irregular 
rhythm in one, normal rhythm in one, 
normal rhythm with extrasystoles in one, 
and in four cases the type of rhythm was 
not stated. The operative procedure in 
nine cases was thyroidectomy, in two 
lobectomy, in two ligation of a single 
superior thyroid artery, and in one bilateral 
ligation followed by the application of 
radium. In six patients the emboli lodged 
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in cerebral arteries, in three in femoral 
arteries, in one in the hypogastric and 
iliac arteries and pulmonary, in one in 
the aorta, in one in the superior mesenteric 
artery, in one in a coronary artery, and 
in one in a coronary or pulmonary artery. 
All but two patients died. At the four 
autopsies mural thrombi were present 
in three hearts; in one auricular fibrillation 
had been present and in another irregular 
rhythm had been present; this last, in 
our opinion, was likely also auricular 
fibrillation. 

Restoration of normal rhythm from 
auricular fibrillation prior to the occurrence 
of embolism was noted definitely in only 
two cases, including our own, which is 
given here in detail: 


Mrs. C. M., a white woman 43 years of age, 
was admitted to the St. Francis Hospital on 
April 9, 1934. She complained of increasing 
nervousness, insomnia, coughing, swelling in 
the neck, tachycardia, and palpitation. The 
last two symptoms were of two months dura- 
tion and the others of four. Menstruation 
occurred at twenty-eight day intervals and 
lasted three days. There had been four normal 
pregnancies. The past medical and family 
histories were without significance. The patient 
had lived in Trenton, New Jersey during her 
entire lifetime. 

The physical examination revealed a nervous 
woman with slight exophthalmos and widening 
of the palpebral fissure; the thyroid gland was 
moderately and generally enlarged; the heart 
was of top normal size to percussion, with 
normal sounds without murmurs; the cardiac 
rhythm was totally irregular. Nosigns of cardiac 
failure were present. The blood pressure was 
138/70 and the apical heart rate was 120 a 
minute. The basal metabolic rate was plus 
82 per cent. The blood count and urine analysis 
were essentially normal. The diagnosis was 
toxic diffuse goiter with hyperthyroid cardiac 
disease and auricular fibrillation. 

The patient was kept in bed and given 5 
minims of Lugol’s solution three times a day, 
phenobarbital 1 gr. twice a day, and digitalis 
114 gr. three times a day. On April 16 the 
cardiac rate was 80 and the rhythm regular; 
the digitalis was stopped. On April 19, after 
preliminary medication with morphine sulfate 
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and scopolamine hydrobromide, a_ bilateral 
resection of the thyroid gland was performed 
under nitrous oxide gas anesthesia. 

During the operation the pulse rate varied 
between 70 and 110, and on the return of the 
patient to her room it was noted that auricular 
fibrillation had recurred with an apical rate of 
120. Five minims of Lugol’s solution were 
given every three hours until April 22; at this 
time the same dose was given only twice a day; 
salt solution was administered by hypodermo- 
clysis and glucose given intravenously the day 
of operation, and then fluids were taken freely 
by mouth. Two c.c. of digalen were given 
hypodermically three times daily until April 23, 
the fourth postoperative day; it was then noted 
that the heart rate was 80 and the rhythm 
normal. The following morning the patient 
awakened from a short period of sleep unable 
to speak; within a few hours she became 
unable to move her right arm and leg, and 
sensory paralysis followed, also on the right 
side. The patient’s general condition became 
rapidly poor with the onset of incontinence, 
delirium, cyanosis, and pulmonary edema. 
Death occurred on April 28. Permission for an 
autopsy was not obtained. 

The thyroid tissue removed at operation 
had an intact capsule except posteriorly, was 
firm, contained no cysts, and weighed 125 Gm. 
On histologic examination, the greater number 
of acini appeared of moderate size and were 
filled with acidophilic homogeneous colloid. 
The cells lining the acini were flattened, while 
in some areas smaller acini were found con- 
taining poorly staining colloid and lined with 
cuboidal epithelium with papillary projections 
into the lumen of the acini. There was only 
slight lymphocytic infiltration of the supporting 
tissue. The diagnosis was hyperplasia of the 
thyroid gland with involution. 


The history of this patient and that of 
Rogers’! case are quite similar. In both, 
normal rhythm was established following 
operation before the occurrence of the 
embolism and persisted until death or 
recovery. In both, the embolus lodged 
apparently at the division of the left middle 
cerebral artery into the infero-external 
frontal branch to the inferior frontal 
gyrus and the ascending frontal branch 
to the precentral gyrus. The inability to 
speak was due to interruption of the blood 
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supply to the area of Broca, which occurred 
a short time before the occlusion of the 
branch supplying the motor cortex. The 
two cases together demonstrate that there 
is danger of embolism at the time of 
the establishment of normal rhythm and 
later. In both cases the embolus entered 
the left common carotid artery, which 
takes the most direct origin from the aorta. 

While embolism, usually fatal, is appar- 
ently quite uncommon following the sur- 
gical treatment of hyperthyroidism, it 
must be remembered that the mortality 
following operations for goiter has become 
strikingly low under good conditions. 
Frazier and Johnson® gave a mortality 
rate of 0.6 per cent in all types of goiter 
following the introduction of iodine in the 
preoperative care of the toxic cases. 
Goetsch,’ in a second paper, reported 
forty-two deaths among 3,221 patients 
operated upon for goiter, a death rate of 
1.30 per cent. Lahey! has recently given 
a hospital mortality rate of 0.85 per cent 
in operated patients. In the much smaller 
group of cases from the service caring for 
our patient the mortality rate has been 
1.41 per cent in a period covering over 
eleven years. 

An examination of the figures of Goetsch 
shows that 12 per cent of his fatalities were 
due to embolism, for he has added two 
cases to the three summarized without 
giving any description. Lahey! stated that 
10 per cent of his 111 operative deaths were 
due to embolism and that 14 per cent of 
fifty-three patients dying without opera- 
tion succumbed to embolism; these pa- 
tients had been too sick to be satisfactorily 
prepared for operation. Embolism ac- 
counted for one-third of the deaths in 
our group. 

It would seem from these figures that a 
considerable percentage of patients dying 
from hyperthyroidism do so because of 
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embolism. These deaths occur usually in 
the face of long-standing disease and form 
a warning against the neglect of hyper- 
thyroidism during its earlier stages. 


The authors are indebted to Doctor G. N. J. 


Sommer for permission to publish the case. 
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TUBERCULOSIS OF THE LIP 


CHRISTOPHER STAHLER, M.D. 


cutaneous perianal lesions were 

thought to be tuberculous in origin, 
but i the past decade closer microscopic 
studies of tissue and bacterial flora have 
shown that this is incorrect. At no time, 
however, have primary tuberculous lesions 
of the lip been numerous and the reports in 
medical literature have been scattered and 
few. 

Considering the extreme exposure, soil- 
ing and trauma of the oral mucocutaneous 
juncture in the frequent open cases of 
pulmonary tuberculosis, it is rather aston- 
ishing to realize the relative low incidence 
of labial tuberculosis. Terminal sequelae, 
such as laryngeal and buccal manifesta- 
tions, are much more common than the 
discrete lesion of the lip. 

Zeisler! quotes an internist who had 
never seen a case in 20,000 tuberculous 
patients. 4 

Osler? states that it is very rare and 
mentions two cases reported in Verneuil’s 
Etudes. 

In 1889, Schuchardt* reported a case 
of a 43 year old male with involvement of 
the upper lip, a lesion discrete from the 
buccal palate and gum lesions. The patient 
had pulmonary tuberculosis. The lesion 
started as a fissure, later to involve one- 
half of the left upper lip. 

Armstrong‘ reported a male of 53 witha 
painless, small, red area on the lower lip 
which gradually increased in size. It was 
elevated, slightly indurated and associated 
with a submaxillary adenitis. The patient 
had an extensive pulmonary tuberculosis. 
The lesion responded to excision. 

In 1924, McPherson and Gregg’ reported 
a case of a 26 year old male with a chronic 
undermining lesion of the lower lip, 1.3 cm. 
in diameter. It had thick, raised edges 


\ one time a great majority of muco- 
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and an indurated base. There was an 
associated dental caries, together with 
cervical adenitis and active pulmonary 
tuberculosis with a positive sputum. Exci- 
sion produced rapid healing. 

Shie® reported a case of solitary lesion 
of the lip in a soldier with a negative 
chest, who a year earlier had had a lupus 
vulgaris of the nose, chest and breast. 
The patient presented himself with a hard 
nodule of the lower lip which eventually 
ulcerated. After a mistaken diagnosis of 
epithelioma and local treatments without 
results, biopsy proved it to be tuberculous. 
Excision produced quick healing. 

Bellazzi’ described a bilateral com- 
missural ulceration in a 46 year old male. 
No other tuberculous focus was known 
except a cured pleural affection which 
flared up due to exogenous labial reinfec- 
tion. The author emphasized the initial 
leucoplasic substratum on which the proc- 
ess developed, with hypertrophy and 
later an ulceration. 

Duken® reported a 2 year old male child 
who, after exposure to a tuberculous adult, 
developed a small tuberculous ulcer on 
the upper lip. The associated cervical 
adenitis suppurated, leaving a draining 
sinus. Ultraviolet and diet regime produced 
rapid healing with bluish scar. X-rays of 
the chest were negative, but the tuberculin 
reaction was strongly positive. 

A 38 year old male with an ulcer of 
the lower lip was seen by Jacob.® For four 
months the patient had had a painless 
ulcer near a carious tooth. A lymphadenitis 
was associated, as was a fibrocaseous 
tuberculosis of the lung with a positive 
sputum. 

Zeisler! presented the case of a 56 year 
old male to the Chicago Dermatologic 
Society which, after a learned discussion, 
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voted the lesion to be an epithelioma. CASE REPORTS 


This painful, swollen, ulcerated lip of Case 1. In December 1934, Mr. E. R., 
ten months’ duration proved to be tuber- 40 years old, presented himself in the surgical 


Fic. 1. Case 1, showing extension and swelling 
of Iabial lesion. The lesion also extends along 
the under margin of the lip but is not well 
shown here. 


Fic. 3. Photomicrograph greatly enlarged, show- 
ing the great number of acid-fast organisms. 


Fic. 2. Photomicrograph showing histology of pete 
the lesion. Note the necrosis and endothelium 
cellular infiltrate and three giant cells. Fic. 4. Case u, shortly before death, showing 

the small indolent ulcer in the left com- 


I missure with very little adjacent reaction. 
Cculous upon smear a Issue exam ; In the right canthus note the slight reaction 


There was an associated chronic phthisis. and tendency to fissure. 
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out-patient department of the Memorial Hos- 
pital with a painful lesion of the upper right 
lip of one month’s duration. A tooth had been 
extracted shortly before the onset of the sore- 
ness, and he thought that the lip became 
affected from sinking into the space vacated 
by the extracted tooth. He admitted having a 

slight hemoptysis and purulent sputum at this 
time. His voice was hoarse, a condition which 
he claimed had always existed. 

The upper lip was edematous and thickened 
with an elliptical crater or fissure on the muco- 
cutaneous border, 1 X 2 cm. in diameter, 
opposite the space of the right upper canine 
tooth. The crater was smooth and soft with 
yellow plastic crusts about the elevated edge 
and in the reddened base. There was no under- 
mining. It was exquisitely tender to palpation. 
The surrounding tissue was not infiltrated. 

The lesion became progressively worse under 
various local treatments, and a biopsy, which 
was finally secured, proved it to be tuberculous. 
(Figs. 1, 2 and 3.) At a later date the lesion 
spread to the buccal membrane. The submaxil- 
lary and submental nodes were enlarged, dis- 
crete, smooth and not tender. The mucous 
membrane lesions started like a leucoplakia 
or alkali burn and then progressed to super- 
ficial ulceration. The patient succumbed on 
May 29, 1935, to an associated bilateral pul- 
monary tuberculosis with cavitation. Through- 
out Its course the labial lesion was extremely 
painful, but cocaine pads to the lip afforded 
some relief. 

Case u. Mr. A. W., a Jaborer of 22, was 
admitted to the Albany Hospital November 25, 
1932 with extensive bilateral tuberculosis, 
involving the upper two-thirds of his lungs. 
This process was never satisfactorily arrested. 
There was a positive sputum, mucopurulent 
in type. About September, 1935, the patient 
developed at the mucocutaneous border, a 
painless reddened area at both angles of the 
mouth which gradually increased in size. There 
was no edema or infiltration of the adjacent 
tissue. No ulceration occurred until biopsy 
of the right angle of the mouth. Soothing local 
applications were applied without success. 
Biopsy showed the lesion to be tuberculous. 
The oral hygiene was good, and there was no 
evidence of oral or Jaryngeal tuberculosis, nor 
of adenitis. The patient succumbed to his 
pulmonary infection, and amyloidosis. Post- 
mortem examination showed extensive tuber- 
culous lesions of the small intestine and lung. 
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COMMENT 


I wish to add these cases to the reported 
lesions of labial tuberculosis. In the litera- 
ture I have been able to collect thirty 
reports of solitary or primary tuberculosis 
of the lip. The lesion occurs at any age 
from early infancy to the fifth and sixth 
decades, and most of the cases have been 
reported in males. There are no distinctive 
clinical symptoms or signs. Where pain 
has been commented upon in the literature, 
it has been absent, variable or intense. 
The first patient presented here had intense 
pain, but this was lacking in the second. 
There seems to be no site of predilection. 
The midline is spared most frequently. 

When the labial lesions spread it usually 
is toward the buccal surfaces. Presumably 
this spread is aided by saliva and mucus 
which transplant organisms from the open 
lesion to adjacent surfaces. This spread 
does not seem to follow the general 
lymphatic current. Adenitis, however, is 
common in the draining regional lymph 
nodes, usually the submental and the 
anterior superior cervical chain. These 
glands may suppurate, leaving a chronic 
sinus after the primary labial lesion has 
healed, as in Duken’s case. 

A direct smear may be of assistance in 
giving a correct diagnosis. Very frequently 
the physical characteristics simulate the 
more or less typical epithelioma, non- 
specific inflammatory tissue or chancre. 
In view of the frequent diagnostic mistakes, 
biopsy is urged. 

Labial tuberculosis is not necessarily a 
lesion of advanced tuberculosis or its 
sequelae. Although the majority of cases 
occur in open tuberculosis, the lip may offer 
the only active or open lesion. Ordinarily, 
where the diagnosis is apparent from the 
associated frank tuberculosis, there is little 
difficulty in diagnosis. In all other cases 
it is usually mistaken for a primary luetic, 
epitheliomatous, herpetic or inflammatory 
lesion. Leucoplakia, granuloma, chronic 
pemphigus and noma have also been mis- 
taken diagnoses. 
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Onset and spread of the lesion may occur 
in a few weeks or can be a chronic process 
of months and years. The commonest mode 
of onset is a reddened patch at the muco- 
cutaneous border, progressing to a fissure 
and finally to an ulceration. 

Treatment depends upon the general 
condition and in some cases can obviously 
be only palliative. Cocaine packs to the 
lesions, codeine, morphine and _ general 
oral hygiene can be used. Care should be 
taken to prevent abrasions of non-ulcera- 
tive lesions, and biopsy should preferably 
be in an area away from the buccal surface. 
Some lesions have spontaneously healed 
with the general improvement of the pa- 
tient. In others, excision has produced a 
rapid cure and in selected cases appears 
to be the treatment of choice. Ultraviolet 
light has been only moderately successful. 
In no instance were stimulating applica- 
tions of benefit. 


SUMMARY 


1. The rarity of tuberculosis of the lip 
is difficult to understand when ample 
exposure Is so common. 
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2. Two cases are here presented to show 
the variation of clinical characteristics 
and demonstrate the impossibility of diag- 
nosis without biopsy. 

3. Biopsy and adequate study of all 
lip Iesions will probably reveal a higher 
incidence of this condition. 


The author wishes herewith to thank Dr. 
Harold Bellin and Dr. Thomas Ordway for the 
courtesy of following Case 1 and Dr. R. J. 
Erickson for the privilege of seeing and report- 
ing Case 11. He also wishes to thank Dr. John 
Clemmer, director of the Bender Laboratory, 
for furnishing a histologic study of Case 1. 
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MULTIPLE HERNIA 


CASE OF INCARCERATED UMBILICAL HERNIA ASSOCIATED WITH SPIGELIAN, 
EPIGASTRIC, VENTRAL, AND MESOCOLIC HERNIAS 


Harotp A. GOLDBERGER, M.D. AND RICHARD R. PANEBIANCO, M.D. 
NEW YORK 


P"TAHIS case is reported because of the 
unique and bizarre nature of the 
lesions encountered. The successful 

surgical outcome and ultimate recovery of 

the patient, despite hypertensive heart 

failure, a postoperative atelectasis and a 

severe wound infection, were of special 

interest. 


The patient, M. D., a married, Italian 
female, age about 50 years, came to us com- 
plaining of pain associated with a swelling in 
the umbilical region. Questioning elicited the 
followmg history: A small swelling was first 
noticed seven years previous to examination; 
progressive increase in the size of the swelling 
had been observed for five years, during which 
time there was a simultaneously increasing 
pain, described as similar to that experienced 
when “‘carrying a baby.” For six months prior 
to examination, the pain had increased in 
severity and finally became constant. Con- 
currently there had been development of 
persistent nausea with occasional retching and 
vomiting. Both obstipation and indigestion 
had been experienced. 

Accompanying symptoms reported were 
headache, shortness of breath, insomnia, sense 
of vaginal pressure, dribbling of urine and 
dysuria. 

As to past history, the common childhood 
diseases were mentioned, but no severe medical 
illness or operative procedure was reported. 
There had been four pregnancies, the latest 
having been fifteen years prior to the examina- 
tion. Terminating this pregnancy there had 
been a period of prolonged labor with appli- 
cation of mid-forceps, followed by post- 
partum hemorrhage. There was no history of 
miscarriage. 

The patient’s mother had died of heart 
disease at the age of 62; her father was living. 
There was no family history of malignancy or 
tuberculosis. 

Examination. Examination revealed a short, 
very obese (240 pounds) female of middle age. 


The fundi were negative; pupils reacted to light 
and distance. Ear drums were negative, tonsils 
atrophic and teeth in fair condition. The neck 
was short and broad and the thyroid could not 
be felt. The breasts were large and pendulous 
with no palpable masses, though a moderate 
degree of diffuse cystic mastitis was present. 
Diminished resonance was noted at both bases, 
breath sounds were unchanging and no rales 
were heard. The heart was enlarged to the left, 
about 3.5 cm. beyond the MCL. The right bor- 
der was percussed to 1.5 cm. beyond the right 
sternal margin. The heart sounds were of fair 
quality and no murmurs were heard. Pulse 
was 88 with regular rhythm; the blood pressure 
was 210/125. 

The abdomen was rounded and very obese. 
At the umbilicus there was an irreducible mass 
about the size of a small grapefruit. This was 
firm, with tenderness most marked at the 
periphery. No other masses could be palpated. 
There was a sense of spasm below and to the 
sides of the umbilical mass. There was no shift- 
ing dulness. Vaginal examination revealed a 
marked cystorectocele; bimanual examination 
disclosed no other pelvic pathology. 

There was no evidence of edema, varicosities 
or deformity in the extremities. Deep reflexes 
were normal. 

Operative Procedure. Under general anes- 
thesia a transverse elliptical incision was made 
around the umbilical mass. (Fig. 1.) The subcu- 
taneous layer of fat was about 6 to 7 inches in 
thickness. By sharp dissection, approaching 
from the periphery inward, the fascia was 
cleared towards the border of the mass. On the 
right upper portion, in the depths of the wound, 
a dome-shaped protrusion, measuring about 

16 inches in diameter, was encountered. It 
rose no higher than an inch above the level of 
the fascia. This peritoneal sac was dissected 
free without opening the peritoneum. Its 
lateral margin was found to extend slightly 
beyond the plane of the linea semilunaris, so 
that the ring interrupted its continuity. 
Atrophic thinned-out fibers of the rectus muscle 
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showed medial to this opening and beyond its 
lateral border were the muscular components 
of the lateral abdominal muscles. Thus, this 


Fe mnberg 


Fic. 1. Umbilical mass and outline of initial 
Incision. 
unusual lateral ventral hernia (spontaneous) 
was located in the linea semilunaris or linea 
spigelel. 

The dissection was continued medially to 
clear fascia and another protrusion was en- 
countered at the linea alba about 114 inches 
above the umbilical mass. Scarcely an inch to 
the left of this epigastric hernia, another hernia 
—about 1 inch in diameter—was found. 

The fascia was first cleared on all sides of 
the four hernias just noted, after which it was 
incised at the neck of the umbilical sac and the 
peritoneum was carefully opened towards 
the fundus of the sac, revealing an adherent 
mass of matted omentum with many diffuse 
areas of hemorrhagic necrosis. This omental 
mass was amputated. The incision in the fascia 
was extended upward, to the right, reaching 
the sac of the spigelian hernia. (Fig. 2.) The 
latter was carefully opened and adherent to 
it was another section of omentum. Included 
in the contents of this sac were part of the 
transverse mesocolon and part of the anterior 
wall (anti-mesenteric) of the transverse colon. 

This bizarre and confusing picture was only 
clarified by disentanglement of the various 
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structures indicating that a part of the rather 
abundant omentum had gone through an 
opening in the transverse mesocolon, about 
114 inches to the left of the middle colic artery, 
pushing into the inferior recess of the omental 
bursa and forcing ahead of it the anterior wall 
of this bursa. (Fig. 3.) Here was presented the 
unusual picture of a mesocolic hernia (in itself 
an uncommon lesion) forming the contents of 
the sac of a more unusual entity—an upper 
quadrant spigelian hernia. 

The omentum was gently removed from the 
opening in the transverse mesocolon and was 
resected. The aperture in the mesocolon, which 
measured about 2 inches in diameter, was 
closed with interrupted sutures. 

Next, the fascial incision was extended to 
the epigastric hernial orifice and here again 
a finger-like protrusion of the every where 
present omentum formed the content of the 
sac. Continuing the incision laterally to the 
left joined the small ventral hernia (paralinea 
alba) to the others. This hernial sac had no 
true contents, the bulk being formed by a small 
mass of properitoneal fat. In this manner the 
four separate and distinct hernial openings 
were joined into one large irregular ovoid 
defect. (Fig. 44.) Because of the extensive and 
free dissection of the surrounding fascia, trac- 
tion exerted at its periphery converted it 
into a partially oblique opening with an irregu- 
larly notched superior flap. (Fig. 4B.) 

Closure was carefully carried out by using 
interrupted heavy chromic mattress sutures 
in a modified type of the Mayo procedure. An 
overlapping shelf of fascia and peritoneum, 
as well as an intervening layer of atrophic 
thinned-out rectus muscles fibers, was thus 
produced. Another layer of superimposed 
sutures was placed, completing the closure. 
(Fig. 4c.) Because of the extensive under- 
mining dissection, the upper skin flap presented 
a large pendulous layer of skin and adipose 
tissue. Excision of a triangular area with its 
apex towards the xiphoid process and its base 
formed by the central portion of the transverse 
incision was done, so that on closure of the 
skin layer, the ultimate appearance was that 
of an inverted T. (Fig. 4p.) Dermal tension 
sutures were inserted through the fascia and 
two Penrose drains were placed on each side of 
the dead space. 

Postoperative Course. The postoperative 
course was extremely stormy. An intravenous 
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Para-Lines Alba 
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Umbilical 
hernia 


Fic. 2. Elliptical incision retracted showing the incised ring of the umbilical hernia and 
the amputated omental contents. The spigelian, epigastric and paralinea alba hernias 
are visualized. The broken line indicates the incision made in the fascia to join the 
four hernial rings. 


Spigelian 
hernia 


Transverse 
mesocolon 


Transverse 
colon 


Fic. 3. Semi-diagrammatic illustration of the mesocolic hernia show- 
ing a portion of the omentum passing through the mesocolic 
opening and pushing into the inferior recess of the omental bursa, 
forcing ahead, the anterior wall of this bursa. The relationship 
of the mesocolic hernia to the spigelian hernia is indicated. 
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infusion of 5 per cent saline and glucose was 
given. Intermittent inhalations of carbon 
dioxide and oxygen were initiated. The blood 
pressure dropped to 180/100, with slightly 
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dose); Fowler’s position with frequent chang: 
from side to side; carbon dioxide and oxygei 
inhalations; limitation of fluids and daily 
enemata. 


Feinberg 


Fic. 4. A, the defect in the fascia following the joining of the four hernial 
orifices. B, mattress sutures in place. c, mattress sutures tied and free edge 
of fascia sutured. p, broken line indicates incisions and solid line represents 
the skin sutures. 


irregular pulse. Bilateral basal rales developed 
with no change in breath sounds. For seventy- 
two hours the patient’s general condition 
became progressively worse. Diffuse moist 
rales and loud ronchi were heard, and a patch 
of atelectasis was made out in the lower right 
lobe. The pulse became more irregular and the 
blood pressure dropped to 160/80. Tempera- 
ture was 103°F., pulse 130. There was a moder- 
ate distention of the abdomen. 

At this time the following measures were 
instituted: rapid digitalization; pitressin, one 
ampule every six hours (changed to prostigmin 
after an unfavorable reaction on the third 


On the second day the wound was inspected 
and a thick profuse purulent discharge was 
found. The drains, as well as the sutures on 
each side and in the center of the incision, were 
removed to give adequate drainage and access 
for active measures to combat the infection. 
As almost the entire undermined area was 
involved, it was obvious that if the infection 
were not controlled promptly, there was great 
probability of sloughing of the sutures of the 
repair which were thus freely exposed to the 
purulent process. 

First, the entire area was thoroughly irri- 
gated with peroxide and gentle mechanical 
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eansing carried out. This large subcutaneous 
socket was then thoroughly irrigated with 
.vochloramid in saline 1:3,300. Gauze packing 
i! inches in width was saturated with azo- 
chloramid in triacetin 1:500 and the entire 

ket was loosely packed. Two small tubes 
-ere placed in the coils of the packing, one to 

ich of the previous drain sites. Five c.c. of a 
.vochloramid in triacetin 1:500 were instilled 
‘nto each tube three times daily. This entire 
‘irrigating and packing procedure was repeated 
daily. 

Within seventy-two hours drainage had 
ceased and granulation with adherence of the 
subcutaneous tissue to the deep areas had 
begun. Of particular note was the fact that the 
sutures held and there was no sloughing of 
fascia. By the fifth day it became possible to 
reduce the frequency of instillations to once 
each day, and as healing progressed, shorter 
lengths of packing were used. The wound 
progressed nicely under this régime, the entire 
repair holding in spite of the severe infection. 
The patient’s general condition was improved 


‘simultaneously with the favorable progress in 


the condition of the wound. When digitaliza- 
tion had been effected, the blood pressure 
returned to its normal level, and the pulmonic 
signs regressed. The patient was discharged 
from the hospital nineteen days after the opera- 
tion with a well controlled granulating wound. 


DISCUSSION 


Multiple hernias have been reported in 
the literature from time to time. In 1905, 
Bainbridge? observed a case of umbilical 
hernia associatied with four openings in 
the linea alba, three below the umbilicus 
and one above. Apparently from his 
description they were all closely allied to 
the linea alba and only two had true sacs 
with definite contents. E. M. Cowell? 
reported a case in a man 70 years of age, 
with four hernias immediately adjacent to 
the linea alba. Several scattered individual 
cases have been noted. The extraordinary 
combination of an incarcerated umbilical 
hernia associated with a spigelian hernia 
whose contents included a hernia through 
the mesocolon, an epigastric hernia and 
another small hernia along the linea alba 
has not been previously reported. D. Pam- 
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pari’ reported a case which resembled ours 
In some respects, but did not have the 
unusual features of this unique pathologic 
museum. 

Spigelian hernias are considered to be 
uncommon. This hernia through the linea 
semilunaris, although recorded by several 
writers, appears to be a rare occurrence 
above the level of the umbilicus. Sir 
Astley Cooper, who described this hernia, 
stated that it occurred at the sites of the 
vessels which pierce the transversalis at 
the margin of the rectus. MacCready’ 
called it a ‘“‘masked hernia” since the 
abdominal wall may be only partly pene- 
trated. Barthelemy,’ in 1919, could find 
only twenty-two cases of true spontaneous 
hernia in the semilunaris. We have found 
only nineteen references to spigelian hernia 
subsequent to his report, only two of these 
(Andrews! and Holloway®) appearing in 
the English or American literature. 

This hernia is unusually interstitial, 
there is always a sac and it is usually 
globular, gourd or mushroom shaped. The 
peritoneum is usually adherent to the 
hernial ring and as a rule the hernias are 
rather small. Holloway® reported a case of 
spontaneous lateral hernia and listed seven- 
teen other collected cases from the litera- 
ture. All of these were below the level of 
the umbilicus, most of them in the region 
of and just above the conjoined tendon. 

In our case the complaint of nausea 
associated with indigestion and finally 
vomiting and acute distress is easily under- 
standable when one visualizes the tension 
and distortion produced on the stomach 
by the pull of the omentum coming 
through the transverse mesocolon. The 
fortunate fact that the mesocolon was 
redundant prevented acute angulation and 
obstruction and more serious visceral dam- 
age. It was interesting to observe the 
function of that rather buffer-like protec- 
tive structure, the omentum. It insinuated 
projections of itself into all the available 
openings—mesocolic, spigelian, epigastric 
and umbilical—thus protecting the small 
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and large intestine from incarceration and 


damage. Discussion of the epigastric and. 


umbilical hernias in general is outside the 
scope of this paper. Watson” has given a 
comprehensive account of the subject. It is 
interesting to speculate concerning the con- 
comitant findings of a marked cysto- 
rectocoele and the multiple abdominal 
hernias. A congenital deficiency in fascial 
structure may be assumed. Active treat- 
ment with solutions of azochloramid? 
seems to have been instrumental in secur- 
ing a successful outcome despite a severe 
postoperative infection. The use of this 
solution in wound infections has been 
reported in the literature.5—!! 


SUMMARY 


1. A unique case of incarcerated umbili- 
cal hernia associated with epigastric, ven- 
tral, spigelian and mesocolic hernias is 
reported. 

2. The spigelian hernial sac contained 
the mesocolic hernia. 

3. A successful repair was accomplished 
by converting the four hernial openings 
into a single defect and utilizing the Mayo 
principle of repair. 
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4. This repair was preserved in spite of 
severe postoperative infection by treat- 
ment with azochloramid solutions. 
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THE DIAGNOSIS OF ACUTE HERNIAL APPENDICITIS 
WITH REPORTS OF TWO CASES OCCURRING AT BOTH EXTREMES OF LIFE 


Tuomas O. BurGER, M.D., F.A.C.S. 


Surgeon, Mercy Hospital 


AND Harotp C. Torsert, M.D. 


Associate Surgeon, Mercy Hospital 


SAN DIEGO, CALIFORNIA 


HE first purpose of this paper is to 

place on record two cases of acute 

appendicitis occurring in the sacs of 
inguinal hernias which are of special inter- 
est in that they extend the age limits at 
both extremes at which hernial appendicitis 
is known to occur. The second purpose is to 
distil from reported cases such signs and 
symptoms as may help in establishing the 
diagnosis. 

That the appendix may be present in the 
contents of hernias has long been known. 
DeGarengrot! recorded the first case in the 
literature in 1731, and Ryan? has recently 
collected 537 cases. Figures show that this 
complication occurs most frequently in 
right inguinal hernias, but left inguinal and 
femoral hernias are not exempt. Shawan 
and Altman® found the appendix in femoral 
sacs three times In ninety-seven cases, and* 
Gault and Baylis* have recently added 
another case. Tovaru and Nitescu® and 
Oomen,® among others, have found in- 
flamed appendices in sacs of left inguinal 
hernias. 

In Coley’s’ series of 2,200 hernias, the 
appendix was found seventeen times, an 
incidence of slightly less than 0.8 per cent. 
Coley quotes Colzi’s figures in which the 
appendix was present in twenty-seven, or 
1.7 per cent, of 1,586 operated cases. Wood® 
found the appendix present in 58 of 3,054 
hernias, an incidence of 0.19 per cent. 
Regnault? reported five in 889 cases, or 0.56 
per cent. 

Regarding the comparative frequency 
with which hernial and abdominal ap- 
pendices became inflamed, Ryan quotes 
figures showing that of 8,692 cases of 
appendicitis, eleven, or 0.13 per cent, were 
in hernial sacs. In our own series of 449 


cases of acute appendicitis, there were 
three in which the organ was found in the 
sacs of right inguinal hernias, an incidence 
of 0.67 per cent. We are reporting only two 
of these cases. The third, occurring in a 
child of 2, presented no unusual features. 
It is clear that acute hernial appendicitis 
is not such a rarity, but that any physician 
may be confronted with one or more cases 
during his career. The most striking feature 
of the literature is the almost complete 
uniformity with which the diagnosis is 
missed. Inasmuch as strangulated hernia— 
the condition with which it is most fre- 
quently confused—is universally recog- 
nized as an acute surgical emergency, the 
error will probably not be serious. Never- 
theless it is obviously desirable to make the 
correct diagnosis in all possible cases. 


CASE REPORTS 


Case 1. D. G., a white male infant, born 
two months prematurely, was six weeks old 
at time of onset. Three days before entry into 
hospital, the child became restless and cried 
constantly. His appetite became very poor, 
and he vomited repeatedly. On the day before 
entry the mother noticed that the scrotum was 
swollen and painful. Stools were diarrheal. 

Examination revealed a small dehydrated 
child, crying constantly. His weight was 514 
pounds, his temperature by rectum 98.6°F. 
The heart rate was 102, the tongue coated. 
Heart and lungs were clear. The entire abdomen 
was distended and apparently painful on 
palpation. A small umbilical hernia was easily 
reducible. The right side of the scrotum was 
swollen and extremely tender. The mass was 
soft and not easily reducible. Blood examina- 
tion showed only 4,000 leukocytes per c. mm., 
with 39 per cent polymorphonuclears, 60 per 
cent lymphocytes, 1 per cent monocytes and 
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the remainder myelocytes. Red cells were 
2,300,000 per c. mm., and the hemoglobin was 
50 per cent (Sahli). No urine specimen was 
obtained. 

A diagnosis of strangulated inguinal hernia 
was made and after subcutaneous Ringer’s 
solution was given, the child was operated upon 
under ether anesthesia. Upon the opening of 
the hernial sac, which was injected and edema- 
tous, serosanguinous fluid escaped, and a 
portion of the cecum, about the size of a thumb, 
together with the appendix and mesoappendix, 
was found free in the sac. The appendix was 
gangrenous. There was no constriction of the 
cecum at the internal ring. The appendix was 
removed without inversion of the stump, the 
cecum was replaced in the abdomen, and the 
sac excised after high ligation. The wound was 
closed in layers without transplantation of the 
cord and without drainage. After operation, 
the child’s temperature rose to 102.2°F. He 
died on the second postoperative day. 

Case ut. E. B., white, widowed female, 
age 79, entered the hospital complaining of 
severe pain in the lower right abdomen, with 
nausea and vomiting for thirty-six hours. 
The family history was irrelevant, and the past 
history negative except for the presence of a 
small rupture in the right groin which had been 
present for several years. This had not increased 
in size, had always reduced itself when the 
patient lay down, and had never before caused 
pain. The patient was not constipated. Her 
present illness had begun thirty-six hours 
before entry with the sudden onset of severe, 
steady pain, generalized over the lower 
abdomen. Shortly after onset, the patient 
became nauseated and vomited once. The 
bowels did not move after onset. About 
eighteen hours before entry, the abdominal 
pain eased somewhat, and the patient noticed 
a small, somewhat hard, and very painful 
lump at the site of the rupture. 

Physical examination showed a_ poorly 
nourished, elderly woman, lying flat in bed, in 
obvious distress. Her temperature was 99.0°F., 
her pulse 108. There were the usual signs of 
marked generalized arteriosclerosis. The lungs 
were clear. The abdomen was distended, and 
there was moderate generalized tenderness with 
some resistance, which in the right lower 
quadrant amounted to spasm. In the right 
groin there was a mass the size of a hen’s egg, 
which was smooth, firm and exquisitely painful. 
The skin over the mass was not reddened. 
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The urine contained a moderate number of 


pus cells and a few red blood cells. The bloo 
showed 34,200 leucocytes per c. mm., of whic): 
QI per cent were polymorphonuclears. The 
erythrocyte count was 4,400,000 per c. mm., 
and the hemoglobin 80 per cent (Sahli). 

A diagnosis of strangulated inguinal herni:: 
was made and the patient was immediatel\ 
operated upon under spinal anesthesia. The 
sac was edematous and inflamed. When it was 
opened, about 2 ounces of thick pus escaped. 
The hernial contents consisted of a gangrenous, 
ruptured appendix, and a small loop of ileum. 
The surface of the ileum was covered with 
fibrin, but showed no evidence of strangulation. 
It was replaced within the abdominal cavity, 
and the appendix was removed without inver- 
sion of the stump. Instead of contenting 
ourselves with high ligation of the sac and 
drainage (which is the procedure we would 
adopt in any future similar case) we attempted 
to complete the operation by performing a 
Bassini hernioplasty, modifying this technique 
only by introducing small drains to the fascia. 
The wound broke down, and the patient did 
not recover until after a somewhat stormy 
convalescence which lasted sixty days. 


In a fairly complete survey of the litera- 
ture, we found no instances of hernial 
appendicitis occurring i persons as old as 
our second patient. Rivarola,! Hélzel,"™ 
and Edelen,!? have each seen cases in 
infants, all of whom were older than our 
first patient. 


DIAGNOSIS 


The chief condition to be considered in 
the differential diagnosis of acute hernial 
appendicitis is, of course, strangulated 
hernia. Torsion and inflammation of an in- 
completely descended testicle, acute hydro- 
cele, enlarged and inflamed vas deferens, 
and inflammation of inguinal or iliac lymph 
nodes are other diagnoses which may 
occasionally come into question. 

A careful history is here, as elsewhere, 
the first essential. Although hernial ap- 
pendicitis and strangulation may each be 
marked by sudden onset of pain, local or 
abdominal or both, several writers!*'!4 
point out that in appendicitis, the pain, 
especially early, is likely to occur in 
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sasms, in the mtervals of which the 
tient feels fairly comfortable. In strangu- 
‘.tion the pain is dull, steady, and con- 

intly increases in severity. Further, if the 
_opendix ruptures the pain is relieved. 

:usea and vomiting may be present in 
«ther condition. Auster!*® says that radia- 
‘ion of the pain, when present in appendici- 
cis, is usually out of all proportion to the 
size of the sac. Bachy and Rabourdin" 
assert that presence of pain in the right 
iliac fossa, especially in children, should 
lead to the suspicion of appendicitis. In 
many cases, however, the onset will be 
that typical of appendicitis, with peri- 
umbilical or epigastric pain localizing to 
the right lower quadrant or to the hernial 
sac. Due weight should be given such a 
history when it occurs. 

Physical examination may offer helpful 
evidence. In our second case there was 
definite spasm in the right lower quadrant 
of the abdomen, which together with the 
history of onset, should have put us on 
guard. Sheldon" believes that the sac of 
a hernia containing an appendix is thick- 
ened, irreducible and tender to pressure. 
Bachy and Rabourdin speak of a small, 


nut-sized area of tenderness in the hernial- 


sac which, when present, they regard as 
significant. Such a finding was present in 
Like’s'* first case. Auster says that occa- 
sionally it may be possible to feel the out- 
line of the appendix itself, or the fluctuation 
of an abscess cavity in the sac. Fever and 
leucocytosis are helpful signs, but are 
frequently absent, as in our first case. Signs 
of intestinal obstruction afford negative 
evidence. 

Absence of the testicle from the scrotum 
would lead one to suspect torsion or inflam- 
mation of that organ in the inguinal canal. 
Acute hydrocele is rare. A history of a pre- 
disposing cause, and absence of symptoms 
referable to the intestinal tract would 
arouse suspicion of such a condition. In 
inflammation of lymph nodes, the swelling 
is likely to be diffuse and the skin and 
subcutaneous tissues are likely to be 
mvolved in the inflammatory process. 
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Fever will be almost constantly present in 
acute lymphadenitis. 


TREATMENT 


Our cases and a study of those reported 
by others lead us to agree with Auster that 
unless the surgeon is absolutely sure of the 
sterility of his field, the first operation 
should be confined to appendectomy, with 
proper drainage, leaving the repair of the 
hernia for a second operation. 


SUMMARY AND CONCLUSIONS 


1. Two cases of acute appendicitis occur- 
ring in right inguinal hernias are reported, 
one in a 6 weeks old premature infant, and 
the other in a woman of 79. 

2. The differential diagnosis of hernial 
appendicitis is discussed. 

3. The possibility of appendicitis within 
the sac should be kept in mind in all cases 
of supposed strangulated hernia in which 
the history is suggestive of the onset of 
acute appendicitis. 

4. Helpful points in the diagnosis are: 
the ability to outline the appendix in the 
hernial sac; the presence of a small, firm, 
tender area in the mass of the supposedly 
strangulated hernia; presence of tenderness 
and rigidity in the right lower quadrant; 
the occurrence of pain in intermittent 
attacks, with intervals of comfort; exces- 
sive radiation of the pain; sudden cessation 
of the pain (rupture); presence of fever and 
leucocytosis; the presence of fluctuation in 
the hernial mass. 

5. Unless the surgeon is sure that the 
inflammation of the appendix has not 
involved adjacent tissues, the intervention 
had best be limited to treating the ap- 
pendicitis, leaving the hernial repair for a 
second operation at a later date. 
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REPORT OF A CASE OF REGIONAL ILEITIS 


J. JAmEs CANCELMO, M.D. 


Chief Surgeon, St. Vincent’s Hospital; Assistant Surgeon, St. Mary’s Hospital 


PHILADELPHIA, PENNSYLVANIA 


| mRS. A. McM. age 31, white, was 
\ | admitted to St. Vincent’s Hospital 
May 16, 1936, with a diagnosis of acute 
appendicitis. She had suffered pain in her right 
side for several months, with occasional 
attacks of vomiting. 

The patient was a young woman, 4 feet 
i1 inches tall, weighing 76 pounds and suffering 
with crampy pain in the lower right quadrant. 
The abdomen was flat. There was no rigidity, 
but tenderness was marked on deep palpation 
over the right lower quadrant. No masses were 
felt through the abdomen. Pelvic examination 
revealed marked tenderness in the right fossa 
and the presence of an indefinite mass on the 
right side. 

She was operated on, May 18, 1936, under 
gas-ether anesthesia. The abdomen was opened 
through a right paramedian incision. The 
uterus and adnexa were found to be normal 
while the terminal portion of the ileum was 
swollen and edematous, with its mesentery 
thickened and loaded with enlarged lymph 
nodes. Beneath the ileum was the appendix, 
its tip suppurating and plastered to the ileum, » 
The rest of the appendix was acutely inflamed. 
The ileum and ileocecal valve were patulous, 
but the lumen was slightly smaller than normal. 
The appendix was dissected away from the 
ileum and removed in the usual maner. A 
diagnosis of appendicitis and regional ileitis 
was made. 

At this stage of the operation we paused to 
discuss the advisability of an immediate resec- 
tion. Just how much the inflamed appendix 
had to do with the condition was not known, 
although it seemed to be causative. The 
pathologic report later told us that the inflam- 
mation was from without rather than from 
within. Since the patient was much under- 
nourished and poorly prepared for an extensive 
operation, we agreed to perform a resection 
only if she did not make a complete recovery. 
The wound was therefore closed in layers with- 
out drainage. 

Convalescence was not unusual. The patient 
retained all food after the third day and diet 


was increased in the usual manner. She was 
discharged from the hospital on the tenth 
postoperative day. 

Pathologic report was as follows: 

Gross. The specimen had been hardened in 
formalin. It was 7 cm. long, the distal half 
very broad, averaging 2.5 cm. It was 7 cm. 
thick. The sectioned surfaces showed a thick- 
walled appendix and apparently considerable 
adipose tissue. 

Microscope. The surface epithelium of the 
appendix was intact. The walls were many 
times normal thickness, each coat proportion- 
ately thickened. The lymph follicles were 
active and the serosa widened, containing con- 
siderable granulation tissue. The periserosal 
adipose tissue was likewise infiltrated with 
inflammatory cells. The diagnosis was chronic 
suppurative appendicitis and peri-appendicitis. 
(Louis A. Soloff.) 

At home the patient’s convalescence was 
observed by Dr. Juele who reported from time 
to time. She very soon complained of severe 
crampy pains which were fleeting and darting; 
these were followed by passage of gas which 
afforded much relief. Nausea became increas- 
ingly worse. Appetite was good, but could not 
be appeased, because ingestion of food made 
pain and nausea grow worse. She grew weak. 

She was readmitted to the hospital on June 9, 
1937, when her weight had declined to 72 
pounds. She was pale and weak. Pain and ten- 
derness was exquisite over the right lower quad- 
rant. Her blood count was in marked contrast 
to the count made on the former admission. 

May 18, 1936: R.B.C. 4,500,000; W.B.C. 
14,800; hemoglobin 80 per cent; color index .88; 
polys 79 per cent; lymphocytes 20 per cent; 
eosinophiles 1 per cent; Schilling’s M.-O, J-O, 
B. 13 per cent; S. 66 per cent; nuclear index 5.0. 

June 9, 1936: R.B.C. 3,980,000; W.B.C. 
8,000; hemoglobin 65 per cent; color index .8; 
polys 66 per cent; lymphocytes 33 per cent; 
monocytes 1 per cent; Schilling’s M-O, J-O, 
B. 13 per cent; S. 53 per cent; nuclear index 4.0. 

The patient was prepared for operation by 
the administration of two transfusions of 500 
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c.c. of citrated blood on June 9 and June 11. 
Fluids were forced. A light sterile diet was 
administered until June 13, 1936, when she 
was operated upon. 

After a lower right incision, an ileocecal 
resection was performed, followed by a lateral 
anastomosis between the ileum and the ascend- 
ing colon. A Penrose drain was inserted and 
the wound closed in layers. The specimen was 
opened before being sent to the pathologist. 
There was a constriction in the ileum about 
2 inches from the cecum that would scarcely 
admit a match-stick. 

Shock was combated with stimulants and 
intravenous salt solution. The following day 
she was transfused. Her convalescence was slow 
but uneventful. She left the hospital two weeks 
after her operation in a generally good condi- 
tion. The pathologic report was as follows: 

Gross. The specimen consisted of a loop of 
bowel about 28 cm. long which had been partly 
hardened. The wall was thickened (up to 0.7 cm. 
in thickness). One small portion was ap- 
parently the cecum. The lymph follicles were 
hyperplastic. 

Microscopic. One section of tissue was com- 
posed of small capillaries and numerous disin- 
tegrating red blood cells. Section of the bowel 
musculature was infiltrated with numerous 
inflammatory cells, most of them plasma and 
neutrophiles, plus a moderate number of 
fibroblasts. 

The diagnosis was chronic non-specific 
terminal ileitis with granulative tissue forma- 
tion. (Louis A. Soloff.) 

She was examined three months and again a 
year after her operation and at the last exami- 
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nation had no complaints. She weighed 11:2 
pounds, which was more than ever before. She 
was strong and alert, was employed as a secre- 
tary and did her own housework as well. 


This case is interesting because an acuie 
appendicitis was present in a field of ileitis. 
The pathologic report would indicate that 
the inflammatory process of the appendix 
came from without rather than from 
within. While Bockus and Lee! speak of 
possibilities of primary appendiceal disease 
as a cause of ileitis, both Fenester? and 
Olsen’ agree that peri-appendicitis is fre- 
quently found without mucosal involve- 
ment, which would suggest that the 
appendix per se is not causative. The 
case is also interesting in that the stenotic 
stage of the disease was reached so early. 
Finally, I believe the appendectomy pre- 
pared this patient’s peritoneum for a 
greater shock. Where acute appendicitis 
is present, appendectomy alone should 
be performed, to be followed by a one- or 
two-stage operation, depending upon the 
condition of the patient. 
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NEW 


INSTRUMENTS 


BOWEN SPECULUM CUP 


ARTHUR BOWEN, M.D. 


LOS ANGELES, CALIFORNIA 


HE object of the device here pre- 
sented is to facilitate the collection 
of tissue specimens removed in uterine 


curettements for diagnostic purposes by 
attaching a cup at the lower end of the 
weighted speculum to catch the curettings 
as they fall along its groove. 

Previously, it required the attention of a 
nurse or assistant to catch the curettings 
on numerous pieces of gauze. Not infre- 
quently, some of the tissue specimens 
were misplaced or lost. Besides, the 
pathologist had to “fish” through the 
many fragments of gauze, seeking sus- 
picious bits of tissue for examination. 

Our present improvement on this method 
consists of a chrome-plated cup, an en- 
closed perforated basket, and an adjustable 
spring collar, which fits snugly around 
the lower end of the Auvard’s weighted 
vaginal specula. A spring catch release 
permits the attachment and removal of 
the cup from the spring collar. 


Method of Use. The prongs of the 


spring collar are slipped over the lower end 
of the weighted speculum. The cup with 


EN SPECULUM 


~SCHEERER COR 


Fic. 2. 


its enclosed basket is attached by slipping 
the vertical shaft of the cup into a slot on 
the back of the spring collar. 

When the operation is ended, pressure 
on the catch releases the cup. The per- 
forated basket containing the curettings 
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is removed from the cup—a piece of gauze 
is placed over the open end of the basket 
and held there by the encircling coiled 
spring. Then the basket with its tissue 
contents is turned upside down and placed 
under running water. The stream will 
clean, wash the tissue free from blood, 
and force all tissue down on the single 
piece of gauze. 

The single piece of gauze containing all 
removed tissue is sent to the pathologist 
for examination. 


Bowen—Bowen Speculum Cup 
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Advantages. 1. A universal attachable 
cup and basket facilitates collection of 
curetted tissue. 

2. The curettings are automatically col- 
lected in a single container, in which they 
can be cleansed of blood and deposited on 
a single piece of gauze. 

3. The cup prevents loss of removed 
tissue fragments. 

4. The whole procedure aids the patholo- 
gist in recognizing and picking out suspi- 
cious bits of tissue from a single collection. 


In 1810, Boyle reported a case of coexistent pulmonary tuberculosis and 
carcinoma, the first of its kind on record and the second accepted one of 


pulmonary carcinoma. 


From—‘‘ Primary Carcinoma of the Lung” by Edwin J. Simons (Yearbook 


Publishers). 
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A NEW TRIPLICATE COLON CLAMP AFTER DE MARTEL 


L. WOLFSON, M.D. 


Attending Surgeon, Israel-Zion Hospital 


BROOKLYN, N. Y. 


~ URGEONS who are concerned with 
intestinal problems and lesions that 
require operative attention may ap- 


special clip closer. This instrument for 
bowel resection and anastomosis was never 
favorably accepted or widely used in the 


A 


B 


Fic. 1. A, typical lesion of carcinoma at the rectosigmoid. Broken line indicates where peritoneal dis- 
section starts. B, mobilized rectosigmoid area. View of mesentery and arterial blood supply after 


peritoneum is stripped away. 


preciate an instrument that lessens ma- 
nipulative effort, decreases the chances of 
soiling and enhances restorative surgery of 
the large bowel. By its help an increased 
number of segmental bowel resections and 
reunions are made possible in appropriate 
cases with less morbidity and greater 
safety. 

_ De Martel (France) designed as an 
intestinal clamp a unit of three separate, 
straight, matched, compression clips, the 
‘ree ends of which could be locked with a 


United States because of its uncertain 
mechanical performance when operating in 
the deeper areas of the abdomen. 

The present report concerns a remodel- 
ing of the various parts of the De Martel 
clamp, retaining the valuable principles of 
the original clamp, but making it more 
practical for use in difficult situations. By 
test this new instrument has _ proved 
particularly satisfactory for colon lesions, 
especially at the troublesome rectosig- 
moidal area, where the pelvis with its 
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The carrier consists of a metal post and 
an obturator that acts as a holder for the 
clips. The post is 8 inches long, square ard 


important structures affords only a limited 
field for instrumentation and manipula- 
tion. (Fig. 1A and B.) 


Fic. 2. A, carcinoma of rectosigmoid after dissection and mobilization from bladder, the lateral attach- 
ments and the mesentery. B, unit of three compression clips on carrier being applied to bowel. The 


open position. 


The instrument is best described as a 
combination of three major parts: (1) a 
battery of clips; (2) a carrier; and (3) 
a closer. 

The instrument utilizes the three sepa- 
rate, rigid, narrow, matched, compression 
clips of the de Martel type, altered to make 
them easier to control and apply. Each clip 
is 3 inches long, winged and straight. The 
lower blade is expanded in front of its hinge 
as an arched base block, centrally bored to 
receive the stylet end of an obturator. 
(Fig. 5p.) A notch in the free end of the 
upper blade provides the catch for a small 
hinged locking pin attached to the free end 
of the lower blade. The clips are securely 
closed and latched when the end pins are 
raised into position. 


hollow with a deep recess at the far end. It 
is this area which receives the three arched 
base blocks of the lower blades of the clips, 
set evenly and in parallel position. (Fig. 
5c.) The other end of the post is threaded 
on the inside for a short distance to engage 
the matched threads of the obturator 
which is a long, solid rod of proportionate 
length and caliber. It is abruptly narrowed 
an inch from its far end to form a flat right- 
angled contact shoulder and a narrow 
stylet. The opposite end of the obturator is 
grooved with worm threads for a short 
distance and is capped with a knurled 
handle. 

The pointed end of the obturator is 
inserted into the large round opening of the 
carrier post and is pushed through the 
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‘ire length of its bored shaft until it 
€ emerge at the cut-out. There the stylet 
erces the eyelets in the base blocks of all 


Wolfson—Colon Clamp 


Fic. 3. A, hinged upper jaw with end claws. 
B, the jaws of closer hold the free ends of 
the three clips. c, the lateral lever lifts the 
movable end pins to lock the clips. 


three clips. Turning the obturator handle 
engages the reciprocal worm screw threads 
on the obturator and its post; a few more 
turns and the obturator is forced forward so 
that its flat contact shoulder impinges hard 
against the nearest base block. This 
maneuver wedges the three clips together 
in a fixed position between the end plate of 
the carrier below and the contact shoulder 
of the obturator above. 

The three clips assembled as a unit on 
the carrier are now ready for use. By means 
of the carrier they are brought to the 
selected part of intestine prepared for 
operation. (Fig. 2A.) The triple clip is 
passed across the bowel in the open position 
with the lower blades beneath and the 
raised upper blades above. (Fig. 2B.) 


439 


American Journal of Surgery 


The handles of de Martel’s angular 
closer have been lengthened, broadened, 
curved and finger grooved to fit the grip- 


- Fic. 4. Closing the triple unit of clips across the 


bowel distally to new growth. 


ping hand and to give increased leverage. 
The upper jaw of the closer has a hinged 
bit with two end claws, between which the 
upper blades of the clips are gathered to 
prevent any possible side slipping and to 
promote exact coaptation. (Fig. 3A.) To 
close, the upper jaw is moved into position 
through a slotted and deeply cupped lower 
jaw which supports the lower blades of the 
clips. (Fig. 3B.) The pedal of the laterally 
placed rocker-lever on the closer has been 
shifted toward the left side. This makes it 
easier to maintain a firm grip on the 
handles of the instrument while the thumb 
pushes the pedal down and causes the lever 
to rise. (Fig. 3c.) The three movable small 
end pins of the compression clips are thus 
lifted and forced into their respective 
notches in the upper blade. The clips are 
now closed tightly. (Fig. 4.) 
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Fic. 5. A, end pin of middle clip sprung open and upper blade raised. Second set of compression clips 
applied to bowel above growth. B, bowel is severed with cautery. The lower blade of middle clip acts 
as a resistant plate. c, shows the carrier-post and its obturator that fixes the base blocks of the clips 
to the carrier. p, the three compression clips after the carrier and obturator have been removed. The 
middle clip is free. The two other clips securely seal the cut ends of bowel. Arched base blocks with 
apertures clearly shown. 
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A B 

Fic. 6. a, segmental resection of rectosigmoid. Distal division of bowel is followed with a similar division 

proximal to the new growth. A second set of clips is used. B, drawing of carcinoma of rectosigmoid after 

segmental resection of bowel and new growth accomplished with two sets of triplicate clips. (External 
and interior views.) 
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For bowel division, the end pin of the 
middle compression clip is sprung free of its 
notch and the freed upper blade lifted high. 
(Fig. 5a.) A scalpel or cautery divides the 


exposed and crushed ribbon of bowel lying 
against the lower middle blade. (Fig. 5s.) 
This blade and the sides of the other clips 
serve as a narrow, box-like receptacle in 
which the débris of the severed bowel is 
deposited. 

With the gut divided, the clips are 
quickly disengaged from the carrier by 
withdrawing the obturator first from the 
base eyelets of the three clips and then 
from the metal post. The middle clip, lying 
free, is removed and set aside with the 
carrier and its obturator. The other two 
clips remain attached and seal the cut ends 
of the bowel. (Fig. 5p.) Since segmental 
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resection requires bowel division in two 
separate places, an additional battery of 
compression clips is useful. (Figs. 4a, 


6a and B.) 


Fic. 7. End-to-end anastomosis at rectosigmoid. A, clips on ends of bowel. Posterior serosal suture in 
place. B, uniting the posterior half of bowel circumference. c, closing the anterior half of bowel 
margins. D, approximating the cut peritoneal edge of the bladder to the bowel to peritonealize and 
cover the line of anastomosis. 


The disposal of the clips and the comple- 
tion of the operation belong to the field of 
intestinal surgery proper and will not be 
elaborated here. However, any further 
operative measures determined by personal 
preference or indicated by special morbid 
conditions may be employed. 

For bowel anastomosis either by the 
so-called aseptic or by the open method, 
these narrow bladed clips have proved 
particularly helpful (Fig. 7.) 

I am greatly indebted to Mr. Edward J. 
Sovatkin, president of the J. Sklar Manufactur- 
ing Company, for many valuable suggestions 
made during the model stages of this intestinal 
clamp. 
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NEW SPLINT FOR PELVIC FRACTURES 


JoszerH K. NARAT, M.D 


Attending Surgeon, St. Elizabeth Hospital 


CHICAGO, ILLINOIS 


RACTURES of the pelvis, especially 
those with a separation of the symphy- 
sis pubis are usually treated in such a 


of the brackets can be shifted or by 
consisting of telescopic tubings. The brack- 
ets have a series of holes into which a screw 


Fic. 1. Splint for pelvic fractures. 


manner that the patient is placed on a 
canvas strip which is attached to cords 
running over pulleys with weights at- 
tached. This method of treatment has the 
following disadvantages: 

1. It requires prolonged hospitalization. 

2. It requires a so-called fracture bed; 
the number of such beds in an average 
hospital is limited and sometimes none is 
available. 

3. The immobilization of the patient is 
not perfect, especially when the patient 
moves. 

As, to my knowledge, there is no other 
device on the market for the treatment of 
such fractures, I have constructed the 
following apparatus. A bracket is attached 
to each end of a crossbar, the bracket 
and the bar forming an angle of go degrees. 
The crossbar can be shortened or length- 
ened, either by being threaded so that one 


can be fitted; the central end of the screw 
carries a swiveled arch-shaped metal plate 
which is perforated so that a padding can 
be attached to it. (Fig. 1.) 

The apparatus is applied in such a way 
that the pads are placed over the iliac 
bones; by means of the screws a sufficient 
compression is obtained. The entire frame 
can then be turned over upward towards 
the umbilicus or downward and _ placed 
on the thighs. 

This apparatus can be used at the pa- 
tient’s home; it does not require any 
special bed; in later stages of the treatment 
the patient can be up and around wearing 
the apparatus. 

The efficiency of the splint has been 
tested on a 14 year old boy (A. S.), ad- 
mitted to St. Elizabeth Hospital September 
3, 1937. The boy had fallen from a truck 
and sustained injuries of the pelvis, 
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described by the roentgenologists in the 
following manner: “There is a complete 
tear of the symphysis pubis with marked 
outward separation and rotation of the 
right half of the pelvic girdle. There is 
an actual go degree rotation of the pubic 
bone and a separation results at the 
epiphysis of the pubic bone with the iliac 
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bone. In addition, the left sacro-iliac 
joint is definitely dislocated also. Marked 
pelvic deformity results.” The splint was 
applied, and on September 21 the Roentgen 
report read as follows: “Most of the dis- 
placement and deformity has been over- 
come; considering the nature of the origina! 
injuries the result is very good.” 


E159 


THERE is great variation in the length of time required for healing of 
fractures of the bones of the leg and union is not infrequently delayed until 
the end of three or four months or even longer. 

From—‘“‘Experience in the Management of Fractures and Dislocations” 
by the Staff of the Fracture Service, Massachusetts General Hospital 


(Lippincott). 
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BROWSING 


SOME EARLY AUTOPSIES IN GEORGIA 


JosepH KRAFKA, JR., M.D. 


AUGUSTA, 


HE earliest records of autopsies per- 

formed in Georgia are found in the 

Colonial Records for the year 1773.! 
Dr. Andrew Johnston, an Augusta physi- 
cian, was allowed the sum of £3 for exam- 
ining the body of William Miller, shot three 
miles above Augusta. On the same page 
occurs the entry that Dr. George Fraser is 
paid the sum of £6, 6 S for opening the 
body of Joseph Cox who was supposed to 
have been murdered near Abercorn. These 
two autopsies were at the request of the 
foremen of the juries holding the inquests, 
to settle the legal points involved and not 
for the purpose of investigating into the 
nature of disease. 

This is readily understandable, because 
all of the local physicians trained under the 
preceptor system, practicing their pro- 
fession as best they could, were much 
more interested in politics than the cause 
of fevers. This is evident from the subse- 
quent history of Dr. Johnston. He was a 
staunch Tory and remained so during the 
Revolution. He must have been a success- 
ful practitioner, for even when he refused 
to subscribe to the “loyalty test” in 1780 
and was ordered jailed, the inhabitants of 
Augusta appealed in order that he could 
practice among them. Again, when the 


University of Georgia School of Medicine 


445 


GEORGIA 


British evacuated Savannah in 1782, he 
was taken into custody by the sheriff, but 
the Whig citizenry asked for his parole. 
He was eventually amerced in 1785, by a 
special act of the General Assembly, and 
fined 1 per cent of his property.’ 

Neither is it surprising that other 
records of autopsies do not exist. We are 
dependent upon the legislative minutes 
and the procedures of the land courts and 
items are only incidental. Rarely is any 
disease mentioned other than smallpox. 
Systems of medical recording did not exist 
except in individual account books. Prac- 
tice was individual. The outstanding pa- 
triotic physicians of the times were Drs. 
Noble Wimberly Jones, John Houston, 
Lyman Hall, Nathan Brounson, James 
Houston, David Bradie, Humphrey Wells, 
James Dunwoodie and William Read, 
while the Tories included Drs. Lewis 
Johnston, John Irvine, Thomas Taylor, 
W. J. Young, Charles Yonge, Donald 
McLeod and Samuel Beecroft. With few 
exceptions these men occupied places. of 
prominence in the changing legislatures, 
and not until the beginning of the nine- 
teenth century did medicine take on an 
organization. 
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Following the medical reform in England 
under the College of Physicians and Sur- 
geons and the Apothecary Company in 
1800, medical education gradually broke 
away from the preceptor system, and many 
young men, trained in the medical schools 
of the North, began to migrate to Georgia 
where free land was attracting a tremen- 
dous wave of immigrants. These men, 
following the example set by their instruc- 
tors, began to record their case histories. 
Among the first was Dr. Lem Kollock, of 
Wrentham, Mass., who settled in Savannah 
in 1792, and published an article in the 
New York Medical Recorder in 1796.° 

The first man to publish an autopsy 
record in this period was Dr. Joshua E. 
White of Savannah.‘ His case was that of a 
Negro boy, age 8, dead of what appeared 
to be an internal hydrocephalus but which 
proved to be a degeneration of the ‘“mid- 
dle lobes,’ somewhat similar to Rush’s 
“‘chronic apoplexy.”” White was assisted in 
the autopsy by Dr. John Grimes, first 
treasurer of the newly organized Georgia 
Medical Society of Savannah (1804). 

Dr. White was a resident of Wilkes 
County, on a land grant of 200 acres made 
to him in 1784. In 1804 he removed from 
Waynesborough to Savannah and became 
a partner of the famous Tory doctor, John 
Irvine, the vice president of the above 
mentioned society.> White wrote on many 
topics such as the effect of blood letting on 
remittent fever, on aneurysm of the aorta, 
nitrous acid treatment of syphilis, silver 
nitrate in the treatment of epilepsy, and 
the influence of weather on the maladies of 
Savannah. 

Dr. Grimes was a graduate of the Univer- 
sity of Pennsylvania. He was originally 
from Virginia. He refused an offer of a 
partnership with the famous Dr. Phillip 
Physick and began to practice in Savannah 
in 1804. It is highly probable that 
Kollock and Grimes were the moving 
spirits in the organization of the first 
medical society in Georgia, of which Dr. 
Noble Wimberly Jones, the arch patriot, 
became first president.® 
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In 1818, the Medical Society at Savan- 
nah had as its chief speaker for its annua! 
meeting the famous physician and _ his- 
torian, Dr. Alexander Ramsay of Charles- 
town.’ He presented a case of an autopsy 
on misplaced viscera in a full term fetus, 
namely, a diaphragmatic hernia. The paper 
was published in the Medical Repository. 
Dr. Ramsay had many friends in Savannah. 
He was one of the first to introduce vacci- 
nation into the South, at about the same 
time that Dr. James Ewell began the prac- 
tice with virus received from his friend 
Thomas Jefferson. 

In 1821, Dr. Joseph S. Habersham dis- 
cussed at length a case of encysted dropsy, 
before the Georgia Medical Society.? The 
patient had been sent to the famous Dr. 
Hossack in New York, but had returned 
to Savannah where she had been seen by 
Drs. Kollock, Kissam and Daniell. Haber- 
sham included a brief report on the 
autopsy. 

More specific use of autopsy material 
was introduced by Dr. W. C. Daniell. 
Daniell was a newcomer to Savannah, 
beginning practice in 1816. He was a grad- 
uate of the University of Pennsylvania, 
1815, and speaks of his preceptor as having 
been Dr. Chapman.‘ He had many friends 
among the group practicing in Augusta 
and was made an honorary member of the 
Augusta Medical Society when it was 
founded in 1822. It was from Daniell that 
Dr. Milton Antony borrowed the idea of 
weights for the reduction of fractures. 
Antony published his results “‘ Fracture of 
Os Femoris, Adjusted by Weight Fulcrum”’ 
in the first number of the Southern Medical 
Journal, which he founded in Augusta in 
1836. Not original even with Daniell, the 
idea greatly antedates the principle of 
Buck’s extension. Daniell was also very 
much interested in the nature of fevers 
prevalent around Savannah. He states 
that he began autopsies as early as 1817, 
and never lost an opportunity to dissect 
the body when occasion presented itself. 
He wrote a rather extensive treatise in 
1826, describing the internal changes in a 
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number of fevers such as malaria and 
vellow fever. He believed that the seat 
>} action of the disease was in the capil- 
isries and that congestion was one of the 
major pathologic findings. 

His contemporary, Dr. William R. 
Waring of Savannah, took issue with Dr. 
Daniell, interpreting his autopsy findings 

showing a true inflammation.” There 
were a number of exchanges of views pub- 
lished, sometimes none too courteous. 
Each man developed his own pet theory 
of therapeutics based on alternate concepts 
of etiology. Dr. Daniell was so insistent 
on the use of cayenne pepper, an idea 
borrowed from the eccentric old Dr. 
Beecroft, that he eventually was dubbed 
with the title “Old Doc. Capsicum.” 
In spite of this title, Daniell was a scientific 
physician and was listed as a contributor 
in the first number of the American 
Journal of Medical Sciences, 1827. Daniell’s 
book on “‘Autumnal Fevers in Savannah” 
was one of the first to be published from 
Georgia, being preceded only by Dr. 
Ewell’s ‘‘Planter’s and Mariner’s Medical 
Companion,” 1807, in which Ewell lays 
down the practical principles of Dugas’s 
sign. 

Neither Daniell or Waring was a member 
of the Savannah Medical Society, but 
Waring was a charter member of the 
Central Medical Society, founded at Mill- 
edgeville, in 1828. For a brief time Waring 
was Professor of Anatomy and Surgery 
of the Medical College of Georgia, estab- 
lished at Augusta in 1828. 

With this period autopsies became more 
and more frequent.'! In 1830 the con- 
stitution of the Augusta Medical Society, 
founded in 1822, carries the following 
entry: “No physician is to attend a 
coroner’s inquest unless legally summoned 
and then is to charge from $10. to 
$20.” 
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It is of interest to note that the first 
volume of the Southern Medical and Sur- 
gical Journal, founded by Milton Antony 
in 1836, carries reports on seven autop- 
sies,!2 as shown by the following list: 

1836. Postmortem on fracture of the 

spine. F. M. Robertson, 1: 153. 
Fracture of the cervical vertebrae. 
B. B. Strobel, 1: 197. 
Remarkable osteo-sarcomatous 
tumor. G. K. Holloway, 1: 212. 
An account of cholera, as it 
prevailed in city of Savannah 
and its vicinity in the fall of 
1834. P. M. Kollock, 1: 326. 
On a chronic hydrocephalus. L. A. 
Dugas, I: 441. 

Case of hydrocephalus with opera- . 
tion. J. B. Whitridge, 1: 513. 
Congestive fever of the Cha- 

tahoochee. W. Johnson, 1: 594. 
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MENINGIOMAS. THEIR CLASSIFICATION, 
REGIONAL BEHAVIOUR, LIFE History, AND 
SuRGICAL Enp Resu ts. By Harvey Cush- 
ing, M.D., with the collaboration of Louise 
Eisenhardt, m.p. Springfield, Illinois, 1938. 
Charles C. Thomas. Price $15.00. 


Anything written by Harvey Cushing is 
important. And this book is certainly an im- 
portant work, especially to those interested in 
or doing neurologic surgery. 

Twenty years ago this work was started, but 
due to intervening factors apparently more 
important, it was not until recent times (five 
years ago... after the author’s retirement 
from active surgery) that this subject was 
again taken up and the book finished. 

While there were only sixty examples of 
meningioma known in 1917, they have since 
multiplied fivefold. Of this the author says, 
“An increase which has its disadvantages as 
well as its advantages . . . There are now far 
too many of them to be presented individually 

. nor is this any longer necessary.” Three 
hundred thirteen cases are studied here, cover- 
ing a span of twenty-nine years. The last of 
the patients was operated on in November 
1932. Thus, “‘a five-year postoperative interval 
is provided even for the later cases in the 
series. During this long period our knowledge 
of intracranial tumors of all sorts has advanced 
greatly, and yet it is only a beginning of what 
another generation will in all certainty come 
to know.” 

The book, 785 pages long, has 685 illustra- 
tions (each necessary and each well done), a 
bibliography of 531 references, and an ample 
index. It represents a real contribution to the 
literature. A book beautifully done by the 
publisher. Anyone interested in the subject 
will own a copy. 


La MEDECINE EN ASSYRIE ET EN BaBy- 
LONIE. By Georges Contenau, M.D. Paris, 
1938. Maloine. 

This book is a complete account of medicine 
in ancient Assyria and Babylonia. The author 
is the curator of Oriental antiquities at the 
Louvre and also a physician. He has for many 
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years been a student of the ancient cultures 
of Mesopotamia and Asia Minor, and is thus 
particularly well qualified to deal with this 
subject. 

The study is divided into three sections, the 
first of which deals with certain general 
matters. In broad strokes the background is 
painted—the physical and medical geography 
of the country, its history and its inhabitants. 
This 1s followed by an account of the physician 
in ancient Babylonia and Assyria. The various 
types of healers including those employing 
divination and exorcism are described, and 
the social and legal position of the physician is 
discussed. The section concludes with a brief 
resumé of the knowledge of anatomy and 
physiology possessed by the Assyrians and 
Babylonians. 

The greatest part of the monograph is 
devoted to a study of the official priestly 
medicine of the Assyro-Babylonians and its 
underlying conceptions. The author analyzes 
and discusses the idea of sin and demons as 
causative agents of disease. This concept, 
which was fundamental to Babylonian medi- 
cine, naturally led to certain diagnostic and 
therapeutic consequences. These subjects and 
their further relations with cognate topics, 
such as magic, astrology, divination are then 
considered. 

Finally the author points out the part played 
by observation in Assyro-Babylonian medicine. 
This subject leads him to discuss the possible 
relations between the medicine of Assyria 
and Babylonia and that of the other great 
civilizations of the ancient world, Egypt and 
Greece. In this connection he calls attention 
to many interesting similarities between the 
medicine of Babylonia and that of the Hippo- 
cratic Corpus. A very extensive bibliography, 
including the most recent sources, completes 
the volume. 

This book furnishes an excellent brief de- 
scription of the status of medicine and medical 
knowledge in ancient Assyria and Babylonia. 
It is well written, illustrated and printed, and 
should be of interest to any physician, able to 
read French, who is interested in the beginnings 
of his profession. 
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TECHNIQUE OF THYROIDECTOMY 


ARTHUR E. Herrzzer, M.D. 
Professor of Surgery, University of Kansas School of Medicine 


HALSTEAD, KANSAS 
BR eens indications for operations are governed in 


great measure by technique. In the days when it was the 

practice to guillotine tonsils it was believed important to 
leave a part of the tonsil in order that it might perform the function 
of that organ, whatever that might be. After we learned to remove 
them by enucleation the worry about preservation of function 
ceased. 

Our attitude toward the thyroid gland has undergone much 
the same history. We were much concerned about leaving some 
of the gland in order that its function would be preserved; that is 
until we learned a technique which made the total removal simple 
and safe. We are still in this stage of transition. Surgeons are going 
to worry about the preservation of a part of the gland until every- 
body ceases to fear the parathyroids and the recurrent nerves. That 
the part of the gland left has nothing but a deleterious function is 
not going to be recognized until that stage of perfected technique 
is reached by everybody. 

We may start with the premise that it has been demonstrated 
that total removal of the thyroid gland may be done on adults with 
impunity. It has long been known that in doing a partial thyroid- 
ectomy the part allowed to remain was as much diseased as the part 
removed. This point merits repetition. Preservation of function 
was an excuse, not a reason, for leaving a part of the gland. It was 
the result of faulty reasoning because the premises were based on 
assumption. 

The premises were wrong because it was believed that a total 
removal of the thyroid gland was attended by dire results. Kocher 
in 1882 published a paper in which he showed that a total thyroid- 
ectomy in a boy ten years of age was followed by a myxedema which 
he called cachexia thyreopriva. This paper scared the daylights out 
of surgeons for more than half a century. If total removal was fol- 
lowed by such dire results, naturally part of the gland must be left. 
A part of the gland was left and the dire results did not occur. 
Therefore leaving a part of the gland prevented its occurrence. That 
was the reasoning. Kocher failed to note that such unfavorable results 
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followed only when total removal was done on adolescents. One has 
but to read Kocher’s paper to note that nothing unfavorable hap- 
pened when total removal was practiced on adults. His paper is 
made up of case reports and one can get a scare from it or not just as 
one elects. 

Just at what age a total removal is permissible cannot be stated. 
Kocher’s prize horror was ten years old when operated on. This is 
all the definite information we have of dire results of total thyroid- 
ectomy. My youngest patient in whom total removal was done was 
nineteen years of age. The results were perfectly satisfactory. 

We must keep our eye on the fact that the structure of the normal 
gland undergoes a pronounced involution at the period of puberty. 
The cells which are cuboidal or columnar before this period become 
flat after it and remain so unless hyperplasia and associated hyper- 
thyroidism ensue. So far as anatomic evidence goes we may suspect 
that after puberty the thyroid gland has performed its chief function. 
That is to say that the thyroid gland, having got us properly sexed, 
retires. This is a terrible indictment to place on any organ, but the 
thyroid seems to be guilty. Perhaps we may say that it acts like a 
wise chaperon, and knows when to retire behind the ferns. 

We can now state without fear of successful refutation that the 
entire goiter may be removed in adults without the dire conse- 
quences which Kocher depicted. No one has a right to say that 
cachexia thyreopriva follows total thyroidectomy after puberty. 
There is no evidence that it does. Whether other unfavorable results 
may follow can only be known after a large series of cases is observed 
over a long period of years. Several years’ observation of many cases 
subject to total removal has not shown any undesirable conse- 
quences. So much can be concluded by my own experiences. 

It is perfectly obvious that when partial removal is done in goiter 
patients the patient has less of his disease, but has not lost all of it. 
The part remaining has exactly the same structure as the part re- 
moved. If we remove diseased tissue we leave equally diseased 
tissue after thyroid resection. We also know now that this part 
remaining not only continues to exert, though in a lesser degree, the 
unfavorable influences the whole exerted, but that it may reproduce 
the disease, namely, the thyroid heart, in later years. It is not at all 
unusual to observe, after a period of years of relative well being, a 
recrudescence of the original state at the time of operation. That is 
to say, a patient who has once been partly relieved of a goiter heart 
may ultimately die of a thyroid heart due to a recrudescence of the 
part of the thyroid left at the original operation. It is not at all 
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unusual to see patients who have repeatedly been rescued from a 
goiter heart by partial operation return with the disease in its com- 
plex form. 

The fear of cachexia thyreopriva as a deterrent to complete 
Operation was a convenient abstract fear when we were scared of 
the parathyroid glands and the recurrent nerves. This saved us the 
embarrassment of confessing our technical timidity. I am told that 
embryo lion hunters become at times markedly conservative. This is 
said to be most marked when the hunter reaches the lion country. 
One is reminded of this as one observes some thyroid operators in 
action. They become conservative when they approach the feared 
structures. 

As usual, doctors are handicapped by knowing too much. We 
learn that in dogs the parathyroids are imbedded in the substance 
of the thyroid and that the complete removal of the latter of necessity 
would injure the former. We, however, are not operating on dogs. 
In the human the parathyroids are not imbedded in the thyroid 
gland. Parathyroids may be found, it is said, on the sides and anterior 
portions of the glands, but this is true apparently only in remote 
regions of the country. It is silly to worry about what only one 
investigator here and there finds. Anyone can find out for himself all 
about the alleged location of aberrant glands. They have not been 
found in regions west of the Alleghanies. 

The fear of these structures reminds me that once a train on 
which I was riding wrecked an automobile. A solicitous lady anxi- 
ously asked the conductor if the ill-fated machine had been on the 
track. He graciously answered, “Yes lady, we never chase them 
down the road.” The much feared parathyroids do not jump up 
and grab the operator’s knife. They remain in their normal positions. 
All the surgeon needs to do is to respect their territorial rights. 

Since the primary problem in technique is one of topographic 
anatomy, the first requirement therefore is that the surgeon know 
exactly the topographic relations of the structures which it is neces- 
sary to avoid. Fortunately the fates anticipated the dilemma of 
the surgeon in thyroidectomies and placed these structures behind 
the capsule. This location is just as definite as that of the great 
abdominal vessels behind the periosteum. No doubt this fact 
surprised some early anatomist. In order to be perfectly safe, all 
the surgeon needs to do is to limit his manipulations to the front 
of the capsule. He must stay in front of the capsule, but to do this 
he must know where the capsule is located and just how to stay in 
front of it. 
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The fundamental requirement obviously then is that the surgeon 
must have a dimensional visual knowledge of the anatomy of the 
structures about the thyroid gland. This knowledge can be obtained 
only by repeated dissection of the region. The acquisition of this 
knowledge, in this day of the teaching of anatomy by biologists, 
presents a problem, but it must be met. It is still possible to bootleg 
cadavers. 

One of my great teachers taught that when one was operating 
in the region of structures that must be safeguarded the best way 
to do this was to expose them so that one was sure to keep away 
from them. In my early operations on goiters I followed this dictum 
in goiter operations and always exposed the recurrent nerves. 
Further anatomic study convinced me that this was not necessary 
and could be harmful. There is no more reason for exposing the nerve 
in thyroidectomy than there is, say in exposing the ureters in opera- 
tions on the uterus, or in exposing the semilunar ganglia in resection 
of the stomach. If one exposes the nerve one has removed its covering 
capsule so that the nerve is. inevitably exposed to the exudates in 
the wound. Temporary cord disturbances became less frequent after 
I discontinued the practice. 

If one has a knowledge of living anatomy it is easy to figure out 
where the nerve is and at just what stages of the operation the 
structures to be avoided are most endangered. Once possessed of this 
knowledge the surgeon is able to plan his operation so that danger 
to the nerve does not occur. 

The location of the parathyroids is his first concern. The largest 
parathyroid and the one most endangered at operation is located 
in the region of the inferior thyroid veins. It is commonly exposed 
when these vessels are isolated and it is an easy matter to grasp 
them between the parathyroid and the thyroid itself. If the para- 
thyroid is not visible, by grasping the vessels close to the capsule 
of the thyroid one may be sure that one is not endangering them. If 
one sees a vessel and grasps only the vessel it follows that he is 
grasping nothing else. This is the fundamental fact to be kept in 
mind in removing the thyroid gland. The other parathyroids situated 
cephalad are not endangered if one stays within the capsule. The 
fear often expressed that ligation of the thyroid vessels outside 
of the gland may endanger the circulation of the parathyroids is all 
moonshine. Even if the superior and inferior arteries are ligated at 
their source, the parathyroids are abundantly supplied with col- 
lateral circulation with the vessels about the esophagus. This has 
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been demonstrated in the laboratory and clinical experience has 
abundantly proved it. 

The recurrent nerves lie well behind the capsule, but careless 
technique may injure them. At the lower pole the nerves are rela- 
tively mobile. If this part of the gland be violently elevated the nerve 
may be raised up so high that should the structures be grasped 
en masse the nerves may be endangered. This danger is easily avoided. 
If one exposes the structures and grasps only the veins, let it be 
repeated, he may be sure that he is not grasping the nerves. This is 
obvious. 

The superior laryngeal nerves likewise are avoided by visualizing 
the vessels of the upper pole before they are grasped or ligated. It 
is the grasping of the superior pole, diving down with a big forceps 
and blindly crushing everything, which endangers the nerves. The 
vessels are easily visualized if the thyroid gland is freed so that it 
may be rotated over the trachea before the vessels are sought. In 
this way the nerves are easily avoided. It is as safe as walking down 
the aisles of a zoo, where there ts a “‘capsule” of iron bars between 
you and the lions. 

The nerves are more often likely to be injured in ligating vessels 
than during the process of cutting. If one cuts them before grasping 
them they retract and one must dive dangerously deep in retrieving 
them. Even when they have been grasped, if they are merely tied 
beneath the forceps, movements of the trachea may throw the liga- 
ture and the vessel may again become free. The only sure way of 
controlling the vessels is by grasping them individually and then 
sticking about them with the needle carrying the ligature. So done, 
the ligature cannot slip. Tying the vessels without anchoring the 
ligature by sticking through the tissues, let it be repeated, is pre- 
carious business. Even if the ligature does not slip at once the field 
of operation is more or less tugged on in the act of swallowing. This 
may dislocate the ligature, permitting hemorrhage after the opera- 
tion has been completed. 

Asa fundamental factor in technique, therefore, let it be repeated, 
as much as possible of the vessel must be left. It can then be secured 
by a stick around suture without endangering the structures which 
lie behind the capsule. This must be made the fundamental factor 
in technique. In order to do this, each vessel must be visualized and 
grasped, as near the gland as possible, before it is cut. This means 
that in each step of the operation each structure must be clearly 
visualized. Everything concerning the operation must be planned to 
further this all-important fact. 
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In order to secure the maximum visibility, several fundamental 
factors must be considered. The first essential toward accurate 
grasping of the vessels is visibility of the operative field. This end is 
secured best by the use of local anesthesia with novocaine and 
adrenalin or equivalent solutions. An additional essential is that no 
more of the solution is used than Is necessary to secure anesthesia. 
Unnecessary edematization of the tissue disturbs the topography 
and renders the operative field obscure. 

In order to do an accurate dissection it is necessary that the 
operator have a reasonable access to the field of operation. This 
means that the environment be as little obscured by apparatus as 
possible. I once saw an operator handicap himself by placing exactly 
five layers of sterile sheets about the field of operation by a wire 
hoop covered with a sheet as big as a barn door. In addition a self- 
retaining retractor was used. The result was that the goiter lay in 
the depth of a funnel so that nothing approaching an anatomic 
operation was possible. The surgeon should give himself a fair chance 
if he hopes to do careful operative work. 

It seems to be accepted that the more layers of sterile sheets 
placed about a field of operation the more assured is one of effectual 
sterilization. The fact, of course, is that no sheet at all is required. 
The old kitchen surgeons did aseptic operations without a single 
sterile sheet within ten miles. The only purpose of a sheet is to 
protect the field of operation from the awkward manipulations 
of the surgeon. If he touches only instruments and operative field 
no sterile linen is required. The primary invitation to infection 
is slow operating and any accessories which interfere with expedi- 
tious, accurate operating invite infection. This is true in any opera- 
tion and is doubly true in operations on the thyroid gland. 

Furthermore, accurate operation is possible only by sharp 
dissection. Blunt dissection tears small veins which, if not secured, 
may cause late bleeding. Blunt dissection is an unfailing mark of a 
timid operator, lacking faith in his knowledge of topographic 
anatomy. Blunt dissection is of course impossible when one is 
working with local anesthesia. Even if there is no pain the patient 
is disturbed by the pulling of the tissues. Most important, however, 
is that one cannot follow the line of cleavage between the capsule 
and the gland by blunt dissection. This is the essential factor in 
the operation and it can be achieved only by sharp dissection. This, 
while true of any operation, is doubly true in all operations about 
the neck. Not so many years ago I saw a surgeon actually put his 
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finger in the wound in order to elevate the gland. There should be a 
law. 

In order to facilitate the local anesthetic it is necessary that the 
patient be properly prepared by preliminary rest in bed and by 
such sedatives as may be necessary. This is an essential part of the 
operation, a thing most often overlooked by the beginners. 

Not only must the patient be ready for the operation, but also 
the gland must be ready. An acutely active gland may be so adherent 
to the capsule that operation will be difficult. In such cases it is 
highly desirable that time be allowed to elapse until the gland again 
becomes movable. This may require many weeks or even months. 
Because of this the B.M.R. as a guide to operability is wholly 
useless. It is the patient and not the apparatus that one must operate 
on. It is just the young operators, least equipped by experience to 
cope with the difficulties, that are most prone to operate at the 
unfavorable stage of the disease. These operators are no angels no 
matter how much they may contribute to the production of celestial 
messengers. 


PREPARATION OF THE PATIENT 


An extended discussion of the preoperative care of the goiter 
patient is presented by Chesky! so that only a brief statement of 
the measures preliminary to the local anesthesia need be discussed 
here. 

The first essential is that the nervous state be controlled. This 
is accomplished by quiet and bromides for as long a time as may be 
required. Experience does much to teach one when the proper 
time has arrived. 

As an immediate preliminary the patient is given 4 gr. of amytal 
the evening before the day of the operation. At six in the morn- 
ing the patient is given an additional 3 gr. of this drug. An hour 
before the operation he is given 1é gr. of morphine. 

At the moment of the beginning of the operation the patient is 
thoroughly conscious of what is going on but is tranquil and unafraid. 
Every effort should be made to avoid any excitement. There should 
be no noise, no conversation, certainly no whispering. The operating 
staffs look and act like human beings, and wear no masks. 

If in rare cases the patient is agitated when she reaches the 
operating table one knows that his judgment of the state of the 
patient was wrong and it is necessary to wait until further bed rest 
has brought about the proper mental state. Impatience in forcing 
‘In HERTZLER, A. E. Diseases of the Thyroid Gland. Mosby, 1935, p. 267. 
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the operation leads to imperfect technique and greatly endangers 
the patient. To proceed under unfavorable conditions is the mark 
of the amateur. In such situations quite commonly the operator is 


Fic. 1. Operating room team ready to begin. The first and second assistants stand 
at the patient’s head unhindered by a Screen. The Sister behind the first assistant 
has a sterile mitt with which she covers the patient’s face should she cough. The 
nurse supports the patient’s hands. The tall resident in the background is placed 
there for scenic effect. The lady sitting on the operator’s stool is not the author. 


more agitated than the patient. Under no conditions should the local 
anesthetic be supplemented by an inhalation anesthetic. I have 
never committed this blunder but I have observed it in the hands 
of others. The result is disastrous. 


THE POSITION OF THE PATIENT ON THE OPERATING TABLE 


The position of the patient is important. (Fig. 1.) The patient 
is used to lying down and this should be the position on the table. 
A very small pillow is placed under the neck (Insert, Fig. 1), but this 
should not be large enough to place any strain on the neck. No 
straps on the wrists or legs are permitted. A nurse holds the patient’s 
hands, merely because the hands must be somewhere and there is 
no room for them at her side on the table. Nothing is placed over 
the patient’s face: no screen, nothing. The patient can observe her 
environment and absorb the tranquillity of those about her. She can 
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converse with the operator if the urge seizes her. A nurse with a 
sterile mitt stands by so that should the patient cough the face can 
be covered. 


Fic. 2. Endermic infiltration of a line a fingerbreadth above 
the clavicles. Radiating lines show direction of injections 
to block the cervical nerves. 


A bathing cap covers the patient’s hair, with a sterile cap over 
this. A single sterile sheet is placed about the field of operation. It 
should be remembered that the display of raiment of fine linen is 
but a bow to ritual. I have done many thyroidectomies without any 
sterile sheets. The only purpose of sterile linen is to protect the 
patient from the surgeon’s awakwardness. The face mask has for 
its chief purpose to cover the operator’s embarrassment at his 
ignorance of anatomy. 

If one has never tried it he will find it instructive to sit in the 
corner of an operating room and write down the non-essential things 
that are done. At least nine-tenths of the things done will fall in this 
category. As a contribution to simplicity no screen is placed over 
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the patient’s face. The assistants are not hindered in their approach 
to the field of the operation. The surgeon in this clinic sits down. 
Why any one wants to stand while operating is a mystery. If the 


Fic. 3. The needle is being passed between the trachea and the upper pole 
of the thyroid gland. By pressing on the skin with the finger, one can 
make the point of the needle penetrate to any desired depth. Insert, a, 
vagus nerve; b, internal branch; c, external branch of the superior 
laryngeal nerve; d, recurrent laryngeal nerve. 


surgeon’s early life was spent as a barn painter or a barber one could 
understand the urge to stand while at work. Mine was spent milking 
cows, thus I learned early the comforts of sitting while at work. 

With everybody comfortable, the operation begins. Anyone 
taken with a desire to break into speech is peremptorily advised to 
rent a hall. Spitting in the wound, or elsewhere, is forbidden. 


THE ANESTHETIC 


Only local anesthesia will be considered here because we use no 
other. In small children, of course, a general anesthetic is required. 
We use ether. 

Skin Infiltration. The beginning of the anesthetic is the vital 
moment. The first prick of the needle must be gentle. Picking up a 
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fold of skin and pressing it momentarily between the thumb and 
finger lessens sensation and makes the entrance of the needle 
practically painless. A line is infiltrated endermically following the 


Fic. 4. A, the incision made through the skin, fat layer, and platysma muscle, 
exposing the fascia and the veins. B, fascia and veins severed and the latter 
ligated. c, fascia dissected free from the ribbon muscles. A notch is shown in the 
lower fascial flap. 


curve of the neck the patient’s fingerbreadth above the clavicle. 
If the goiter be large the line is placed correspondingly higher. 
The injection must be made endermically so that the skin blanches 
in front of the needle and shows a palpable ridge. (Fig. 2.) If the 
injection is made subdermically the skin is not anesthetized immedi- 
ately, but only elevated. If injected endermically, anesthesia is 
instantaneous and complete and lasts for an hour or more. 
Blocking the Cutaneous Nerves. From a point on this line of 
skin infiltration, radiating lines are injected upward and outward 
above the platysma to reach the cervical nerves as they loop around 
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the posterior border of the sternomastoid muscle. (Fig. 2.) The 
median line follows the line of the pyramidal lobe. 
Infiltration between Upper Pole and Trachea. An additional 


Fic. 5. The upper pole is exposed and 3 c.c. of novocaine solution is being injected 
into it. 


injection of 2 cm. is made between the upper pole and the trachea. 
By pressing over the needle it may be made to dip down between 
these structures. (Fig. 3.) The direction of the needle is visualized 
in the insert. This procedure aids materially in the dislocation of the 
upper pole as well as anesthetizes this important region so that there 
will be less disposition for the patient to clear the throat. 


THE INCISION 


All severing of tissues is done with a sharp knife. There is no 
“dry” dissection and scissors are used only for cutting ligatures. 

The Skin Incision. The incision through the skin and sub- 
cutaneous tissue is made along the original line of infiltration, 
exposing the veins and fascia. (Fig. 4A.) The veins are then grasped 
individually with forceps and, together with the fascia, are cut and 
ligated. (Fig. 48.) The fascial layer is elevated by sharp dissection, 
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exposing the muscles as far as required to expose the gland freely. 
A nick is cut in the lower edge of the fascia to give additional room. 


(Fig. 4c.) 


Fic. 6. A, the finger is passed downward between the 
fascia and the capsule of the gland and impinges 
on the median vein. The fascia divides here, one 
layer going to the carotid sheath, the other covering 
the posterior surface of the gland. s, if the vein is 
ruptured the finger follows the fascia going to the 
carotid sheath. 


The fascia is nicked in the midline below because it gives better 
access to the lateral part of the gland, permitting a readier approach 
to the vessels in this region. Fascias, of course, heal without leaving 
a trace. 

Splitting the Muscles and Injection of the Upper Pole. The 
ribbon muscles are then split in the midline and retracted, exposing 
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the gland. The muscles are retracted by means of hooked forceps. 


Retractors are never used. (Fig. 5.) 
Considerable care is required in separating the muscles from the 


carotid art. 


Ree. laryn Parathyroid 


Fic. 7. Cross section, showing the median vein caught with forceps and the fascia 
severed along this line. The median branch of the inferior thyroid artery is shown 
ligated on the side of the trachea. The recurrent nerve and the parathyroid 


gland are shown in their proper position. 


underlying gland. They are elevated by thumb forceps and the line 
of cleavage between them and the large thyroid veins is carefully 
followed with a knife. Injury to the large veins at this stage may be 
disconcerting to the operator, for it shows that he is inexperienced 
and therefore subject to obfuscation. 

Several c.c. of the anesthetic fluid are then injected into the upper 
pole. If this is not done, the patient complains when this part of the 


gland is elevated. (Fig. 5.) 


RELATION OF MEDIAN VEIN TO THE CAPSULE 


It seems important to pause here for a bit of review of the 
topographic anatomy of the lateral surface of the thyroid gland, for 
on the proper management of the structures situated here depends 
the success of the operation. 

The relations are best made clear by passing the finger over the 
surface of the gland lateralward. This, of course, is never done except 
for demonstration purposes. The finger impinges on the lateral vein 
about halfway down the lateral surface of the gland. (Fig. 6a.) If 
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forced beyond this point, as in blunt dissection, the vein is ruptured 
and the finger follows lateral to the diverging fascia. (Fig. 68.) In 
order to avoid this catastrophe it is necessary to grasp this vessel 


\ 
Parathyroid 


Fic. 8. Traction on the lower pole exposes the veins covered by a thin fascia. The 
parathyroid is shown below. 


and secure it with forceps and cut the fascia along this line so that the 
posterior capsule of the gland may be followed. (Fig. 7.) If this line 
of cleavage is missed the dissection will follow behind the capsule 
with inevitable injury to the parathyroids and nerve. 


SEVERING THE LOWER POLE 


After the muscles are elevated from the capsule of the gland by 
sharp dissection and pulled lateralward, the lower pole is grasped by 
forceps and elevated. (Fig. 8.) Any adhesion of the covering muscles 
to the gland is severed. By thus elevating the lower pole, one exposes 
the fascia covering the inferior thyroid veins. At the lower border the 
parathyroid comes into view. (Fig. 8.) Severing the fascia over the 
veins by gentle strokes of the knife brings the veins into view. 
(Fig. 9.) The vessels are then grasped with a stout forceps between 
the parathyroid and the gland. Even if the parathyroid does not come 
into sight, as is the case when it lies more deeply, if nothing but the 
veins is grasped at the capsule of the goiter one may be sure that he 
is not doing any injury. Also by grasping only the visible veins one 
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Fic. 9. The inferior thyroid veins are exposed above the parathyroi 
veins being grasped without including any other tissue. 


Fic. to. The inferior thyroid veins have been cut, exposing a small artery above. 
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may be sure that the recurrent nerve is not being injured. (Insert, 


Fig. 9.) 
It may be added here that the fascia covering the inferior thyroid 


Fic. 11. The median vein is grasped and the knife is about to sever it. Insert, the 
vein has been severed, exposing a small artery which lies beneath it. 


veins holds the secret of easy delivery of substernal lobes. If this 
fascia is carefully cut, the lower pole may be lifted out of the chest 
cavity. If the goiter is very large the removal is facilitated by 
severing the upper pole first, making it possible to dislocate the 
entire gland upward. 

After the veins are cut the lower pole can be elevated; this 
usually exposes a small artery which lies above the inferior veins. 
(Fig. 10.) This artery varies in position, but can usually be identified 
and grasped before it is cut. If the thyroid gland is further elevated 
the median branch of the thyroid artery may be identified just 
lateral to the trachea about half the distance between the two poles. 


DISLOCATING THE GOITER 


The next step, and the most important, is to expose the lateral 
veins and grasp them before severing them, as one gradually rotates 
the gland over the trachea. (Fig. 11.) 
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Reference to the figure shows the general principles of the opera- 
tion. Usually the main median vein Is at once apparent and It Is a 
simple matter to secure it with forceps. Sometimes the traction 


. 
Fic. 12. Deeply lying arteries. The forceps grasps the chief lateral artery. Just 
above the tip of the scalpel a small artery is seen in the depth. 


exerted on the gland may so stretch the vein that it is rendered 
empty and invisible. In such a case one grasps the fascia and elevates 
it. This has the effect of allowing the vein to fill, permitting it to be 
easily identified. There may be a number of accessory veins—even 
as many as five. These are often invisible but by grasping the capsule 
and severing it, the veins become apparent. 

Usually beneath the median vein there is a small artery (Insert, 
Fig. 11) which, with the fibrous septum ensheathing it, limits the 
rotation of the gland. There may be several of such septa with con- 
tained vessels. So long as the gland does not rotate easily one may be 
sure that there are other septa, and vessels. No matter how many 
vessels there may be, they must all be caught at the surface of the 
gland so that they cannot retract after they are cut. Small arteries 
may lie deep but all must be identified before they are cut. (Fig. 12.) 

Quite commonly there is a small lobe at the lateral border which 
is held down by small septa. If these are grasped and severed the 
lobe elevates with ease. 
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MANAGEMENT OF THE UPPER POLE 


After mobilization of the lateral surface of the gland as above 
indicated, the upper pole becomes easily accessible. In old patients 


Fic. 13. Isolating the upper pole by means of the index finger and the handle of the 
scalpel while traction downward is made by the forceps. 


with generally sclerotic vessels the traction may rupture the vessel, 
and in persons of advanced years it is therefore best to make an 
incision of sufficient length, extending along the anterior border of 
the sternomastoid, to make the upper pole easily accessible. In 
these patients a little additional scar is of little consequence. 

Isolating the Upper Pole. Usually simple traction brings the 
upper pole into view. If the pole extends high in the neck or behind 
the trachea or esophagus it may be brought forward by pushing the 
handle of the scalpel between it and the trachea, and by gradual 
pressure dislocating the upper pole. Sometimes the thyroid ligament 
must be cut. This maneuver may be aided by placing the index 
finger behind the pole to make counter-pressure to the scalpel while 
a pull downward is exerted by a forceps. (Fig. 13.) By such careful 
manipulation a pole extending even high above the wound may be 
coaxed down so that the vessels become accessible. 
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Ligating the Upper Pole. After the pole has been isolated a 
forceps may be pushed behind it and a ligature pulled through 
behind the vessels and in front of the nerves. (Fig. 144.) The use of 


Fic. 14. A, the right pole is elevated on a small forceps preparatory to pulling 
through a ligature. B, the left pole is secured by carrying a ligature through on a 
needle. The upper pole has been severed and the gland is drawn medially and 


downward. 


the forceps is convenient on the patient’s right side because it is on 
this side that the pole is most likely to extend highest and is most 
commonly found behind the trachea or esophagus. This is par- 
ticularly true when the gland extends some distance above the point 
of insertion of the thyroid artery. 

If the pole is well isolated the vessels can be elevated on the tip 
of a small forceps and thus the superior laryngeal nerve be avoided. 
(Insert a, Fig. 14.) On the other hand if the pole is grasped with 
a pair of forceps without isolating the vessels, the nerve may be 
caught. 

Instead of using the forceps, the ligature may be passed with 
a needle. This method is regularly used on the left side. Using the 
forceps as indicated for the right side is a bit awkward for a right- 
handed operator to do on the left side. Since a needle is used it may be 
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passed through the pedicle to prevent slipping of the ligature. 


(Fig. 1 4B.) 
Cutting the Upper Pole. The vessels of the upper pole having 


Fic. 15. Drawing the gland downward and medially while cutting the relatively 
non-vascular tissue between the gland and capsule but watching for and securing 
small atypical vessels as they appear. 


been secured by ligation, they are grasped just above the ligature. 
The pole is grasped with forceps in order to prevent its retracting 
until it secures an additional ligature. It is grasped above the liga- 
ture because, if grasped below, the tissues are crushed, inviting 
the slipping off of the ligature. After the pole is completely severed 
the gland is freed, thus allowing it to be pulled downward. (Fig. 14.) 

Rotating the Gland over the Trachea. With this dislocation of the 
upper pole, continued traction exposes other vessels, usually a small 
artery lying between the median vein, if it has not been previously 
secured as above noted or if there are several vessels. This is grasped 
and cut. (Fig. 14.) 

This done, the gland may be rotated over the trachea and 
pulled downward still further, exposing the median branch of the 
inferior thyroid artery. (Fig. 16.) This vessel must be grasped as 
near the gland as possible before being severed. There may be a 
number of branches which require catching. This is a very important 
stage of the operation. If the vessel is cut before it is grasped, or if 
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it escapes the forceps once grasped, it retracts toward the recurrent 
nerve. When this happens, in order to secure it, one must grasp with 
forceps or needle so deeply that the nerve is endangered, and it is 
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roid art. 


Fic. 16. The median branch of the inferior thyroid artery extending upward close 
to the trachea as the gland is rotated over the trachea. 


at this point that injury to the nerve occurs. It is one of the critical 
events of the operation. 

On the left side, the right lobe having been completely mobilized 
(as shown in Fig. 17), the lower pole of the left side may be so ele- 
vated that this vessel can be grasped at the border of the trachea 
as it enters the gland. It is easily identified and easily secured. 

The lateral veins are then secured, as on the right side, and the 
whole gland elevated. So mobilized, the upper pole exists only as 
a pedicle and the vessels are easily identified. 


LIGATION OF VESSELS 


In principle all vessels large enough to require grasping with 
forceps should be tied at once. It takes no longer then than at a later 
time. There is no danger of tearing off a vessel by inopportune manip- 
ulation of forceps. 

After all vessels have been grasped and the gland dislocated 
over the trachea the vessels must be ligated. It is necessary to stick 
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the sutures about them, picking up a bit of the capsule in order to 
prevent their slipping. This may be done in various ways or by de- 
scribing various figures of eight or the like (Fig. 174 and B); several 


Fic. 17. The gland has been dislocated over the trachea leaving the bed empty 
with the vessels grasped by forceps. Inserts A and B, ligatures passed about the 
vessels preparatory to tying. 


vessels may be included in one tie. The upper and lower poles always 
receive separate ligatures or are included in adjacent ones. The 
vessel to the pyramidal lobe also requires one or more ligatures. 
Anyone who has allowed one of these pole vessels to escape is quite 
agreed that any precaution looking toward avoiding a repetition is 
in order. Those who have not had this experience have something to 
look forward to; he is a wise young surgeon who will seek its post- 
ponement as long as possible. 

With the ligation of the vessels (Fig. 18a) the operation on that 
side may be regarded as completed. If one wishes to add a touch of 
art (for instance if one has visitors), the capsule may be covered 
over the stubs of ligated vessels. (Fig. 18.) 

The removal of the other lobe and the ligation of all vessels com- 
pletes the operation. If all vessels are caught with forceps before 
they are cut and then ligated there is no further danger of hemor- 
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rhage. There is no more sense in causing the patient to cough, in 
order to see if a vessel has escaped, after thyroidectomy than after, 


say, hysterectomy. 


DRAINAGE 


No drainage is used. There is no more excuse for draining a 
thyroidectomy wound than any other clean wound, for instance in a 
herniotomy or a myomectomy. 

An exception may occasionally be made when a large substernal 
lobe has been removed and a pocket remains. In this case a bit of 
gauze may be used for a drain. Ordinarily the only excuse for a drain 
Is incomplete hemostatis. If the operator is doubtful of his technique 
a drain is in order. If the operator is in doubt of his hemostatis a strip 
of gauze is in order. (Fig. 18a.) This does more than any other 
material to encourage coagulation. In no case should rubber be used. 
This substance encourages oozing and favors postoperative hemor- 
rhage by preventing the healing of the ends of the vessels ligated. 


CLOSURE OF THE WOUND 


No instruction is needed on this score. Any operator will use 
measures according to his own bent. The following sequence is used 
here. 

Muscles——The ribbon muscles, having been gently separated 
at the beginning of the operation, fall together at its conclusion. 
(Fig. 19B.) Several (usually three) sutures are passed from one 
muscle to the other in a wide bite drawn just tight enough to main- 
tain gentle apposition. If they are drawn tight enough to disturb the 
circulation a myositis follows and disturbs deglutition. 

The Fascia. The fascia is carefully coapted by a running suture, 
care being taken to avoid the muscles above and below. 

The Platysma. This structure likewise is coapted separately; it, 
of course, heals by fibrous tissue. Both fascia and muscle may be run 
with one suture; this apparently makes little difference. 

Subcutaneous Fat. A running suture is used to close an other- 
wise dead space. 

The Skin. We use staple sutures of dermal suture. What is used 
if a matter of indifference. 


THE DRESSING 


Any way of keeping a dressing somewhere in the general neigh- 
borhood of the wound is sufficient. If surgeons knew how well wounds 
do without any dressing there would be less concern. Tying the 
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patient’s hands would accomplish the same purpose, because 
dressings are used as protective measures only against mechanical 
injury, and not against bacteria as is sometimes supposed. The 


Fic. 18. Insert, the vessels have been ligated. The capsule is drawn together cover- 
ing the stumps of the ligated vessels. 


dressing here presented (Fig. 20) 1s our method. It pleases the 
assistants and is not too uncomfortable to the patient. 


MODIFIED OPERATIONS 


Certain conditions make deviations from the typical operation 
necessary or convenient. These may be briefly described. 

Operations in Children. It is necessary to do a partial operation 
on children. From histologic study it is obvious that the great change 
in the structure of the thyroid gland from a high to a flat epithelium 
occurs at puberty. However, I have not done a complete operation 
before the twentieth year except in rare occasions. 

The only modification from the general technique consists in 
leaving a part of the gland. It is important in cutting the upper pole 
not to sever it completely (Fig. 21), but so make the incision into the 
gland that a strip is left from one pole to the other. A strip which, 
when folded, forms a mass the size of a lead pencil is left. (Fig. 21.) 
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Fic. 19. Closure of the wound. a, gauze drain placed on either side of the trachea. 
B, the muscles are held in gentle apposition. c, closure of the fascia and platysma 
muscles, 


Fic. 20. Photo of dressing. 
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This amount has always been sufficient to prevent any disturbance. 
One can make a neater operation by pulling the edges of the capsule 
together. (Fig. 22.) This act is facilitated if a V-shaped incision is 


Fic. 21. Beginning excision in partial operations in children. Insert, cross section of 
amount left. 


used in removing the gland. This is more than mere show. In remov- 
only a part of the gland, hemostasis is never as certain as when the 
whole gland is removed. If one can reinforce hemostasis by giving 
the capsule edges, it is well worth while. Of course very fragile goiters 
do not permit of this refinement. 

In children ether anesthesia has always been used. 

Old Colloid Goiters. In long standing goiters a two-stage opera- 
tion may be advisable because the trachea has been much softened 
and collapsed by compression between hard, perhaps calcified lobes. 
After the removal of one lobe, the remaining one serves as a splint 
to the softened trachea. After the wound has healed, it supports the 
trachea while the second lobe is removed. 

Just when a two-stage operation is required is a matter of 
judgment. Experience may act both ways. Usually with experience 
the young operator does more complete ones. Then after a period of 
bold years there comes a period which to the young man looks like a 
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senile conservatism, to state it mildly, and one is again less bold. At 
least that has been my evolution (to state it pleasantly). 
In the old colloid goiters which require a two-stage operation it 


Fic. 22. Subtotal thyroidectomy completed by the suture of the capsule over the 
cut surface. 


is well to modify the incision by extending it upward along the 
anterior border of the sternomastoid. (Fig. 234.) This done, the 
ribbon muscles may be cut. This gives added room so that both 
poles of the goiter are readily accessible. 

Primary Exposure of the Trachea. Occasionally in reoperations, 
when the lateral border of the gland is held down by adhesions, 
removal will be facilitated by exposing the trachea by a midline 
incision and then dislocating the gland lateralward. The line of cleav- 
age may be found by working from the midline. 

Sometimes, likewise in large colloid goiters, when the trachea is 
compressed, making respiration difficult, it is advisable to expose 
the trachea at the first act. Should complete collapse then occur 
from the manipulation of the gland the trachea will be immediately 
available for a tracheotomy. 

Bad Risks——Some long neglected goiters may also require a 
two-stage operation. Very toxic patients may require a partial 
operation, particularly if it seems desirable to operate before the 
patient has improved to a maximum from rest and sedatives. A 
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still more common reason is the injudicious use of Lugol’s solution. 
When this drug is used for a long time the patient is a bad risk, how 
bad unfortunately it is difficult to determine. Whether a two-stage 


Fic. 23. Operation for old colloid goiter. Insert, the incision extends upward along 
the sternomastoid muscle. One side at a time is operated on. The ribbon muscles 
are cut to give free access to the upper pole. 


operation is more disastrous than a complete in these cases it Is 
difficult to say. At least if one removes only one lobe and the patient 
dies, one does not censure himself for having done too much. 


POSTOPERATIVE HEMORRHAGE 


There should be no postoperative hemorrhage. Only two things 
can lead to hemorrhage after operation is completed: (1) overlooking 
a vessel either by failure to ligate at all or by so ligating that the liga- 
ture slips off; (2) the use of rubber drain. The first is a failure of 
technique, the latter the disregard of simple surgical principles. 


RECURRENCES 


Of course a goiter does not recur; it just keeps on, like the depres- 
sion. With the complete operation here advocated, there are no 
recurrences. When a partial thyroidectomy is performed a renewed 
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goiter Is most apt to form when the goiter is relatively recent and the 
part remaining continues the tendency to continued growth. 
The evidence of a recurrence, so-called, is a reappearance of the 
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Fic. 24. Ligation of the superior thyroid artery: 1, incision in front of the sterno- 
mastoid muscles; 2, the ribbon muscles are exposed; 3, the tip of the upper pole and 
the artery are exposed; 4, the ligature is passed under it with a needle in reverse. 


goiter symptoms, not the reappearance of a palpable mass. If the 
symptoms recur, a new operation must be done no matter if there is 
anything palpable or not. A sufficient recurrence to produce a 
renewed Graves’ disease or a renewed degenerative goiter heart 
without evidence of a palpable mass requires reoperation. 


ADVICE TO THE BEGINNER 


Everybody must begin somewhere. The young surgeon is for- 
tunate who can learn the pitfalls by working in a clinic. Only in 
this way can be learn the most important facts in goiter surgery, 
what to avoid and how to estimate the risk before operation in the 
most pleasant way. To those who lack this training I can do no better 
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than cite Dr. Chesky’s chapter above mentioned. However, 
book learning will need to be supplemented by many unpleasant 
experiences. 

The next most important difficulty the beginner encounters is 
hemorrhage at operation. The piano student at the beginning 
strikes some false notes; so does the young operator when he begins. 
The chief mistake is to start too many things at once, that is, to 
cause a new hemorrhage before controlling the one already on hand. 
Inadvertently rupturing a vessel while trying to dislocate the gland 
is acommon mistake. This may be in a great measure avoided by not 
sticking the finger into the wound on any occasion. 

Tearing through the gland by too much traction sometimes 
produces frightful hemorrhages. The friability of the particular 
goiter needs to be estimated at the beginning. If violent hemorrhage 
occurs from laceration of goiter tissue an exception may be made 
to the admonition to keep the fingers out of the field of operation. By 
slipping a finger behind and Iateral to the gland and gently elevating 
it, the hemorrhage may be checked. The gland can be kept elevated 
by placing a gauze pack behind it. If this manipulation is done with 
too much vigor, other veins may be ruptured, which only adds to the 
torrent. 

Finally if serious hemorrhage is encountered, the source of which 
is unknown, it is best to pack the wound, preferably with iodoform 
gauze, and complete the operation after two or three days. It is 
better to run away and return another day than to have the patient 
die of hemorrhages as the immediate consequence. The surgeon 
should console himself with the fact that others have had to do the 


same thing. 


